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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st signal-transmission track which consists of a superconducting material, and 
the 2nd signal-transmission track which consists of a usual state conduction ingredient, The 
outgoing end of said 1st signal-transmission track is connected to the 1st digital disposal circuit 
which consists of superconducting materials. The outgoing end of said 2nd signal-transmission 
track is connected to the 2nd digital disposal circuit which consists of usual state conduction 
ingredients. And both the input edge of said 1st signal-transmission track and the input edge of 
said 2nd signal-transmission track are connected to the signal input transmission line, and it is 
one (here) twice (4+m [ 1/]/2) the die length of the guide wave length from the input edge of 
said 2nd signal-transmission track, m is a superconduction signal processor characterized by 
being the configuration which made short circuit connection of between the outward trip of the 
signal of said 2nd signal-transmission track, and return circuits in the location of zero or a 
positive integer through the property component from which an impedance changes depending 
on the temperature of said 2nd digital disposal circuit. 

[Claim 2] The short circuit component which a property component turns into from the 
ingredient into which resistance changes suddenly with temperature, or in the configuration 
cooled by the same cooling member which consists of a capacitor by which the series 
connection was carried out to said short circuit component, and cools the 1st digital disposal 
circuit In the case of usual state conduction transition of the superconducting material 
accompanying the temperature rise of said 1st digital disposal circuit The superconduction signal 
processor according to claim 1 characterized by carrying out usual state conduction transition, 
and resistance going up, and making it said property component also serve as a value with the 
sufficiently bigger impedance of a property component than the characteristic impedance of the 
2nd signal-transmission track. 

[Claim 3] The superconduction signal processor according to claim 2 characterized by the 
ingredient into which resistance changes suddenly with temperature being a superconducting 
material. 

[Claim 4] A property component consists of a diode switch, or the capacitor and diode switch by 
which the series connection was carried out. The variable resistive element from which 
resistance changes depending on the inductor for a signal cut and the temperature of the 1st 
digital disposal circuit is minded. In the configuration by which forward-bias connection of said 
diode switch was made in the case of usual state conduction transition of the superconducting 
material accompanying the temperature rise of said 1st digital disposal circuit Resistance of said 
variable resistive element goes up, and the transition drive of said diode switch is carried out 
from an ON state at an OFF state. The superconduction signal processor according to claim 1 
characterized by making it the impedance of a property component serve as a sufficiently bigger 
value than the characteristic impedance of the 2nd signal-transmission track. 
[Claim 5] The superconduction signal processor according to claim 4 characterized by being the 
configuration cooled by the same cooling member which cools the 1st digital disposal circuit by a 
variable resistive element consisting of a superconducting material. 

[Claim 6] A property component consists of a diode switch, or the capacitor and diode switch by 
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which the series connection was carried out. In the configuration which said diode switch drives 
through the inductor for a signal cut with the output from the temperature sensor which 
measures the temperature of the 1st digital disposal circuit By detecting the temperature rise of 
said 1st digital disposal circuit, and changing said diode switch into a forward-bias condition The 
superconduction signal processor according to claim 1 characterized by making it the impedance 
of a property component serve as a sufficiently bigger value than the characteristic impedance 
of the 2nd signal-transmission track. 

[Claim 7] The 1st signal-transmission track and the 2nd signal-transmission track which consists 
of a usual state conduction ingredient, The outgoing end of said 1st signal-transmission track is 
connected to the 1st digital disposal circuit which consists of superconducting materials. The 
outgoing end of said 2nd signal-transmission track is connected to the 2nd digital disposal circuit 
which consists of usual state conduction ingredients. And both the input edge of said 1st signal- 
transmission track and the input edge of said 2nd signal-transmission track are connected to the 
signal input transmission line. Each input edge of said 1st signal-transmission track and said 2nd 
signal-transmission track to the g;uide wave length (here) twice (4+m [ 1/]/2) the die length of 
each m minds the 1st property component from which an impedance changes depending on the 
temperature of said 1st digital disposal circuit, and the 2nd property component in the location 
of zero or a positive integer. The superconduction signal processor characterized by being the 
configuration which made short circuit connection of between the outward trip of the signal of 
each transmission line, and return circuits respectively. 

[Claim 8] The 1st property component The 1st diode switch, Or it consists of the 1st capacitor 
and 1st diode switch by which the series connection was carried out. Said 1st diode switch and 
1st inductor for a signal cut are connected to a serial. The 1st variable resistive element from 
which resistance changes to juxtaposition depending on the temperature of the 1st digital 
disposal circuit is connected with this. In the case of usual state conduction transition of the 
superconducting material accompanying the temperature rise of said 1st digital disposal circuit in 
the configuration to which direct-current bias of these was carried out through bias resistance 
By resistance of said 1st variable resistive element going up, and changing said 1st diode switch 
into a forward-bias condition The superconduction signal processor according to claim 7 
characterized by making the impedance of the 1st property component sufficiently smaller than 
the characteristic impedance of the 1st signal-transmission track. 

[Claim 9] The superconduction signal processor according to claim 8 characterized by being the 
configuration cooled by the same cooling member which cools the 1st digital disposal circuit by 
the 1st variable resistive element consisting of a superconducting material. 

[Claim 10] The 1st property component consists of a diode switch, or the 1st capacitor and 1st 
diode switch by which the series connection was carried out. [ 1st ] In the configuration which 
said 1st diode switch drives through the 1st inductor for a signal cut with the output from the 
temperature sensor which measures the temperature of a digital disposal circuit 1 By detecting 
the temperature rise of said 1st digital disposal circuit, and changing said 1st diode switch into a 
forward-bias condition The superconduction signal processor according to claim 7 characterized 
by making the impedance of the 1st property component sufficiently smaller than the 
characteristic impedance of the 1st signal-transmission track. 

[Claim 11] The short circuit component which the 2nd property component turns into from a 
superconducting material, Or it consists of the 2nd capacitor by which the series connection was 
carried out to the short circuit component which consists of a superconducting material. In the 
configuration cooled by the same cooling member which cools the 1st digital disposal circuit In 
the case of usual state conduction transition of the superconducting material accompanying the 
temperature rise of said 1st digital disposal circuit The superconduction signal processor 
according to claim 7 to 10 characterized by carrying out usual state conduction transition, and 
resistance going up, and making it said 2nd property component also serve as a value with the 
sufficiently bigger impedance of the 2nd property component than the characteristic impedance 
of the 2nd signal-transmission track. 

[Claim 12] The 2nd property component The 2nd diode switch, Or consist of the 2nd capacitor 
and 2nd diode switch by which the series connection was carried out, and the 2nd variable 
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resistive element from which resistance changes depending on the 2nd inductor for a signal cut 
and the temperature of the 1st digital disposal circuit is minded. In the configuration by which 
forward-bias connection of said 2nd diode switch was made In the case of usual state 
conduction transition of the superconducting material accompanying the temperature rise of said 
1st digital disposal circuit Resistance of said 2nd variable resistive element goes up, and the 
transition drive of said 2nd' diode switch is carried out from an ON state at an OFF state. The 
superconduction signal processor according to claim 7 to 10 characterized by making it the 
impedance of the 2nd property component serve as a sufficiently bigger value than the 
characteristic impedance of the 2nd signal-transmission track. 

[Claim 13] The 2nd property component The 2nd diode switch, Or it consists of the 2nd 
capacitor and 2nd diode switch by which the series connection was carried out. In the 
configuration which said 2nd diode switch drives through the 2nd inductor for a signal cut with 
the output from the temperature sensor which measures the temperature of the 1st digital 
disposal circuit By detecting the temperature rise of said 1st digital disposal circuit, and 
changing said 2nd diode switch into a forward-bias condition The superconduction signal 
processor according to claim 7 to 10 characterized by making it the impedance of the 2nd 
property component serve as a sufficiently bigger value than the characteristic impedance of the 
2nd signal-transmission track. 

[Claim 14] A superconduction signal processor given in claims 1-13 characterized by the 1st 
digital disposal circuit and the 2nd digital disposal circuit containing a filter element. 
[Claim 15] The superconduction signal processor according to claim 1 to 14 characterized by a 
superconducting material consisting of an oxide superconductor. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the superconduction signal-processing unit 
incorporating the bypass processing circuit for preventing the signal-processing stall by usual 
state conduction transition of the superconducting material accompanying the temperature rise 
of a digital-disposal-circuit unit in digital-disposal-circuit units, such as a filter which used the 
superconducting material. Especially this invention is invention suitable for the digital disposal 
circuit for reception. 
[0002] 

[Description of the Prior Art] In the conventional superconduction signal-processing unit, two 
digital disposal circuits of the digital disposal circuit constituted with a digital disposal circuit and 
usual state conduction ingredients, such as a filter which used the superconducting material, are 
installed, and it had become the configuration which carries out the connection change of them 
with a bypass relay switch on an input-line way. Carrying out the monitor of the temperature of 
the superconduction digital-disposal-circuit section, the input-line way was connected to the 
superconduction digital disposal circuit, at the time of the temperature rise, the bypass relay 
switch was driven, the input-line way was changed to the bypass circuit of a usual state 
conduction ingredient, and, always, input signal processing was performed. For example, the 
superconduction signal-processing unit by the bypass relay switch of the through change to the 
digital disposal circuit in which the low noise amplifier (LNA) connected to the catalog of 
Superconducting Core Technologies and REACHTM of an Inc. company at a superconduction 
receiving filter and it was formed, and the coaxial track of the bypass sake at the time of a 
temperature rise is illustrated. 
[0003] 

[Problem(s) to be Solved by the Invention] In this superconduction signal-processing unit, since 
the superconducting material is used as a member of a digital disposal circuit, it is necessary to 
cool it and to use it by the superconduction transition state, but even when a superconduction 
digital disposal circuit stops operating in connection with the temperature rise of the 
superconducting material of a digital disposal circuit, it is required that stable signal-processing 
actuation of an input signal should be continuously performed by low loss and high sensitivity. 
[0004] This invention performs signal-processing actuation of low loss and high sensitivity at the 
above times of superconduction actuation, and aims at implementation of stable signal- 
processing actuation continuously also at the time of the depression of the superconduction 
digital disposal circuit accompanying a temperature rise. In the Prior art, since about 1dB of 
signal propagation losses in the bypass relay switch of the change section of a superconduction 
digital disposal circuit and its bypass circuit etc. occurred, the technical problem at the sacrifice 
of the property of the superconduction digital disposal circuit 4 that a super-low loss property is 
the description occurred. When a digital disposal circuit 4 was a superconduction band pass filter 
and the bypass relay switch of 1dB of insertion losses was specifically used since an about 
0.5dB insertion loss was realizable if it designs well, the engine performance was not for the 
insertion loss of the whole containing a superconduction digital disposal circuit to deteriorate 
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greatly with 1.5dB, and to be utilized. 
[0005] - - 

[Means for Solving the Problem] In order to solve this technical problem, invention according to 
claim 1 The 1st signal-transmission track which consists of a superconducting material, and the 
2nd signal-transmission track which consists of a usual state conduction ingredient, The 
outgoing end of said 1st signal-transmission track is connected to the 1st digital disposal circuit 
which consists of superconducting materials. The outgoing end of said 2nd signal-transmission 
track is connected to the 2nd digital disposal circuit which consists of usual state conduction 
ingredients. And both the input edge of said 1st signal-transmission track and the input edge of 
said 2nd signal-transmission track are connected to the signal input transmission line, and it is 
one (here) twice (4+m [ 1/]/2) the die length of the guide wave length from the input edge of 
said -2nd~signal=transmission T track,-m-considers-between-the- outward trip of the signal of said 
2nd signal-transmission track, and return circuits as the configuration which made 
connection in the location of zero or a positive integer through the property component from 
which an impedance changes depending on the temperature of said 2nd digital disposal circuit. 
[0006] Moreover, the short circuit component which invention according to claim 2 becomes 
from the ingredient into which resistance changes [ a property component according to claim 1 ] 
suddenly with temperature, or in the configuration cooled by the same cooling member which 
consists of capacitors by which the series connection was carried out to this short circuit 
component, and cools the 1st digital disposal circuit Said property component also carries out 
usual state conduction transition, resistance goes up, and it is made for the impedance of a 
property component to serve as a sufficiently big value from the characteristic impedance of the 
2nd signal-transmission track in the case of usual state conduction transition of the 
superconducting material accompanying the temperature rise of said 1st digital disposal circuit. 
[0007] A superconducting material is desirable as an ingredient into which resistance changes 
suddenly with temperature especially. A property component according to claim 1 invention 
according to claim 4 Furthermore, a diode switch, Or consist of the capacitor and diode switch 
by which the series connection was carried out, and the variable resistive element from which 
resistance changes depending on the inductor for a signal cut and the temperature of the 1st 
digital disposal circuit is minded. Said diode switch considers as the configuration by which 
forward-bias connection was made, and in the case of usual state conduction transition of the 
superconducting material accompanying the temperature rise of said 1st digital disposal circuit 
Resistance of said variable resistive element goes up, and the transition drive of said diode 
switch is carried out from an ON state at an OFF state, and it is made for the impedance of a 
property component to serve as a sufficiently big value from the characteristic impedance of the 
2nd signal-transmission track. 

[0008] It is desirable to consider as the configuration cooled by the same cooling member which 
cools the 1st digital disposal circuit by a variable resistive element consisting of a 
superconducting material in said invention especially. 

[0009] The property component 2 according to claim 1 invention according to claim 6 Moreover, 
a diode switch, Or it consists of the capacitor and diode switch by which the series connection 
was carried out. It considers as the configuration which said diode switch drives through the 
inductor for a signal cut with the output from the temperature sensor which measures the 
temperature of the 1st digital disposal circuit. It is made for the impedance of a property 
component to serve as a sufficiently bigger value than the characteristic impedance of the 2nd 
signal-transmission track by detecting the temperature rise of said 1st digital disposal circuit, 
and changing said diode switch into a forward-bias condition. 

[0010] Next, the 2nd signal-transmission track where invention according to claim 7 consists of 
the 1st signal-transmission track and usual state conduction ingredient, The outgoing end of said 
1st signal-transmission track is connected to the 1st digital disposal circuit which consists of 
superconducting materials. The outgoing end of said 2nd signal-transmission track is connected 
to the 2nd digital disposal circuit which consists of usual state conduction ingredients. And both 
the input edge of said 1st signal-transmission track and the input edge of said 2nd signal- 
transmission track are connected to the signal input transmission line. Each input edge of said 
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1st signal-transmission track and said 2nd signal-transmission track to the guide wave length 
(here) twice (4+m [ 1/]/2) the die length of each m makes short circuit connection of between 
the outward trip of the signal of each transmission line, and return circuits respectively in the 
location of zero or a positive integer through the 1st property component from which an 
impedance changes depending on the temperature of said 1st digital disposal circuit, and .the 2nd 
property component. 

[001 1] Invention according to claim 8 the 1st property component according to claim 7 
Furthermore, the 1st diode switch, Or it constitutes from the 1st capacitor and 1st diode switch 
by which the series connection was carried out. Said 1st diode switch and 1st inductor for a 
signal cut connect with a serial. The 1st variable resistive element from which resistance 
changes to juxtaposition depending on the temperature of the 1st digital disposal circuit is 
connected with this. Consider as the configuration to which direct-current bias of these was 
carried out through bias resistance, and in the case of usual state conduction transition of the 
superconducting material accompanying the temperature rise of said 1st digital disposal circuit It 
is made to make the impedance of the 1st property component sufficiently smaller than the 
characteristic impedance of the 1st signal-transmission track by resistance of said 1st variable 
resistive element going up, and changing said 1st diode switch into a forward-bias condition. 
[0012] In said invention, the configuration cooled by the same cooling member which cools the 
1st digital disposal circuit by the 1st variable resistive element consisting of a superconducting 
material is desirable. 

[0013] Invention according to claim 10 moreover, the 1st property component according to claim 
7 It consists of a diode switch, or the 1st capacitor and 1st diode switch by which the series 
connection was carried out. [ 1st ] It considers as the configuration which said 1st diode switch 
drives through the 1st inductor for a signal cut with the output from the temperature sensor 
which measures the temperature of a digital disposal circuit 1. It is made to make the impedance 
of the 1st property component sufficiently smaller than the characteristic impedance of the 1st 
signal-transmission track by detecting the temperature rise of said 1st digital disposal circuit, 
and changing said 1st diode switch into a forward-bias condition. 

[0014] Furthermore, the short circuit component to which, as for invention according to claim 11, 
the 2nd property component of a publication becomes claims 7-10 from a superconducting 
material, Or it consists of the 2nd capacitor by which the series connection was carried out to 
the short circuit component which consists of a superconducting material. It considers as the 
configuration cooled by the same cooling member which cools the 1st digital disposal circuit. 
Said 2nd property component also carries out usual state conduction transition, resistance goes 
up, and it is made for the impedance of the 2nd property component to serve as a sufficiently 
big value from the characteristic impedance of the 2nd signal-transmission track in the case of 
usual state conduction transition of the superconducting material accompanying the temperature 
rise of said 1st digital disposal circuit. 

[0015] The track where the property component 2 consists of a superconducting material, Or it 
consists of a capacitor 2 by which the series connection was carried out to the track which 
consists of a superconducting material. It considers as the configuration cooled by the same 
cooling member which cools a digital disposal circuit 1. Said property component 2 also carries 
out usual state conduction transition, resistance goes up, and it is made for the impedance of 
the property component 2 to serve as a sufficiently big value from the characteristic impedance 
of the signal-transmission track 2 in the case of usual state conduction transition of the 
superconducting material accompanying the temperature rise of said digital disposal circuit 1. 
[0016] The 2nd property component of a publication invention according to claim 12 to claims 7- 
10 Moreover, the 2nd diode switch, Or consist of the 2nd capacitor and 2nd diode switch by 
which the series connection was carried out, and the 2nd variable resistive element from which 
resistance changes depending on the 2nd inductor for a signal cut and the temperature of the 
1st digital disposal circuit is minded. Said 2nd diode switch considers as the configuration by 
which forward-bias connection was made. In the case of usual state conduction transition of the 
superconducting material accompanying the temperature rise of said 1st digital disposal circuit 
Resistance of said 2nd variable resistive element goes up, and the transition drive of said 2nd 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran„web_cgi_eije 



2006/10/16 



JP,1 0-1 3571 5,A [DETAILED DESCRIPTION, 



4/ 1 t> 'X — V 



diode switch is carried out from an ON state at an OFF state, and it is made for the impedance 
of the 2nd property component to serve as a sufficiently big value from the characteristic 
impedance of the 2nd signal-transmission track. 

[0017] The 2nd property component of a publication invention according to claim 13 to claims 7- 
10 Moreover, the 2nd diode switch, Or it consists of the 2nd capacitor and 2nd diode switch by 
which the series connection was carried out. It considers as the configuration which said 2nd 
diode switch drives through' the 2nd inductor for a signal cut with the output from the 
temperature sensor which measures the temperature of the 1st digital disposal circuit. It is made 
for the impedance of the 2nd property component to serve as a sufficiently bigger value than the 
characteristic impedance of the 2nd signal-transmission track by detecting the temperature rise 
of said 1st digital disposal circuit, and changing said 2nd diode switch into a forward-bias 

[0018] It is desirable as operation aspect of the above superconduction signal-transmission unit 
of this invention that the 1st digital disposal circuit and the 2nd digital disposal circuit contain a 
filter element. 

[0019] Moreover, in operation of the superconduction signal-transmission unit of this invention, 
it is that an oxide superconductor uses for a superconducting material as desirable operation 
aspect. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
using drawing. 

[0021] (Gestalt 1 of operation) Drawing 1 shows the conceptual diagram showing the 
configuration of the superconduction signal-processing unit by the gestalt of 1 operation of this 
invention, and the 1st signal-transmission track 1 is connected to the input conduction track 3 
in drawing 1 in the location of 2nd signal-transmission track 2a and node A-A'. In explanation of 
the gestalt of this operation, and the gestalt of future operations, the gestalt of the expedient 
top of explanation and the transmission line is performed as an parallel track. The die length of 
2nd signal-transmission track 2a is twice (4+m [ 1/]/2) the die length (it is here and m is zero or 
a positive integer) of the guide wave length (Iambdag2), and 2nd signal-transmission track 2b 
which has the same property as it is connected to the location of other end C-C\ The 1st digital 
disposal circuit 4 which consists of superconducting materials is connected to another edge of 
the 1st signal-transmission track 1, and the 2nd digital disposal circuit 5 which consists of usual 
state conduction ingredients is-connected to another edge of 2nd signal-transmission track 2b. 
Digital disposal circuits 4 and 5 are the circuit units which realized functions, such as a band- 
pass filter which lets only a desired signal pass, and a correlator which takes correlation of a 
spread-spectrum signal, and make the characteristic impedance of the signal-transmission track 
1 and 2b adjust those input impedances mostly to object signal frequency. Short circuit 
connection of each outward trip and return circuit of a both line way is made with the property 
component 7 in the location of 2nd signal-transmission track 2a and node C-C of 2b. An 
impedance changes depending on the temperature of the 1st digital disposal circuit 4, and the 
property component 7 consists of a superconducting material or a diode switch, when the 
temperature of the 1st digital disposal circuit 4 rises and the property deteriorates At the time 
so that the bad influence which it has on the system by the property degradation may be 
prevented For example, when it goes up to temperature which the superconducting material 
which constitutes it transfers from superconduction to usual state conduction, and causes 
property degradation Compared with the characteristic impedance of 2nd signal-transmission 
track 2a and 2b, what was constituted so that the impedance of the property component 7 might 
change from a very small value to a big value is used. The gestalt of concrete operation of the 
property component 7 is mentioned later. Here, the principle of operation is explained below. 
[0022] (at the time of normal actuation) In drawing 1 , when a digital disposal circuit 4 is in the 
temperature which maintains a superconductive state and is functioning normally, it attaches and 
explains. The characteristic impedance of the input transmission line 3 and the 1st signal- 
transmission track 1, signal-transmission track of 2nd 2a, and 2b is respectively set to Z0, Z1, 
and Z2, and a propagation constant is set to betaO, betal, and beta2. As for each characteristic 
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impedances Z0, Z1, and Z2, specifically, it is desirable to make all equal. Moreover, as for the 

input impedance of digital disposal circuits 4 and 5, it is desirable to have consistency mostly in 

the characteristic impedance of the signal-transmission track 1 and 2b respectively to the signal 

frequency currently now taken into consideration. Moreover, the impedance of the property 

component 7 is set to Zs2. Since it is as small a value as loss of signal-transmission track 2a 

and 2b can be disregarded when actual, the impedance Zin2 of 2nd signal-transmission track 2a 

seen from the location of A-A' in this case is set to (several 1). 

[0023] 

[Equation 1] 

Zi*e= (ZO e /Zct, 

.[0024] Here, ZCt is [0025]. .. . ..... ...... 

[Equation 2] 

Zct = Zb - Z»a/ (Zi-f z«o 

[0026] It becomes. The impedance ZAin at the time of seeing the point of A-A' from the input 
transmission line 3 is given by the degree type. 
[0027] 
[Equation 3] 

Zfttn=Zt • Zma/ (Zi+Zmt) 

[0028] Now, it becomes as big a value as ZCt becomes almost equal to Zs2 and two can be 
disregarded compared with ZinZ2, when sufficiently small compared with Zs 2Z2. Therefore, ZAin 
becomes almost equal to Z1. An input signal 8 is spread from the input transmission line 3 only 
to the direction of the signal-transmission track 1 (signal 9), and a signal 1 1 stops spreading it in 
the direction of signal-transmission track 2a in this operating state. Therefore, a signal 3 spreads 
almost without a loss [ **** ], and signal processing is inputted and carried out to the 1st digital 
disposal circuit 4 as a signal 10. This processed output signal can be used in a system. Since it 
is advantageous constitutionally to cool like the superconduction digital disposal circuit 4, and to 
use as for the signal-transmission track 1, the propagation loss is small enough, it can ignore, 
and the signal power transmissibility T1 to the input signal 8 of a signal 10 is given by (several 4). 

[0029] 
[Equation 4] 

Ti= ( i — i r i B ) • Zo/ (Zo + z.o 

[0030] Here, gamma is given by the degree type. 

[0031] 

[Equation 5] 

r=-z.c/ (2 zo + z-s) 

[0032] Moreover, the signal transfer loss L1 (dB: decibel) is expressed with (several 6). 

[0033] 

[Equation 6] 

Li=- 1 0 Log (TO OMfclid B) 

[0034] As a concrete value, if Z0=Z1=Z2=50ohm, the signal transfer loss L1 can realize the value 
of 0.5dB or less by about 6.7ohms or less, and Zs2 can realize the value of 0.1 dB or less by 
about 1.2 ohms. 

[0035] (at the time of bypass actuation) Next, it attaches and explains to actuation in case the 
superconducting material of a digital disposal circuit 4 does not function normally at the 
temperature which carries out usual state conduction transition. Since the superconducting 
material of a digital disposal circuit 4 serves as usual state conduction in this condition, since 
the output of a digital disposal circuit 4 becomes less normal, in a system, it cannot use that 
that input impedance is shifted from the characteristic impedance of the signal-transmission 
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track 1 in many cases. On the other hand, in the direction of a digital disposal circuit 5, since a 
normal signal-processing output is obtained by the reason explained below, in a system, the 
stability of a system improves by choosing the signal of this one. It is attached to this principle 
of operation, and explains below. 

[0036] In drawin g 1 , when the input impedance Z4 of a digital disposal circuit 4 does not have 
consistency in the characteristic impedance Z1 of the signal-transmission track 1, die-length 
less-than-carload lot1 of the signal-transmission track 1 can be adjusted, and the impedance 
Zin1 seen from the A-A' point can be set up sufficiently more greatly than the characteristic 
impedance Z0 of the input transmission line 3. When Z4 is smaller than Z1, by making track die- 
length less-than-carload lot1 one (it being here and m being zero or a positive integer) twice 
(4+m [ 1/]/2) the die length of the guide wave length, impedance conversion is carried out like 
(a-one number), and, specifically, it can be made a sufficiently big impedance. Moreover, 
conversely, when Z4 is larger than Z1, one can be made equal at ZinZ4 by making track die- 
length less-than-carload lot1 one (here, k being zero or a positive integer) twice (k/2) the die 
length of the guide wave length, such a configuration — setting — an input signal 8 — all are 
almost transmitted in the direction of signal-transmission track 2a (when the impedance of the 
property component 7 is sufficiently larger than Z2, it is, so that it may state below). Moreover, 
since Zin1 can be considered as the pure resistance R by adjusting less-than-carload lot1, it is 
attached to the value of R at this time, and the transfer loss over the input signal 8 of a signal 
1 1 is set to about -0.1 dB or less, when the value of R is Zabout 2 or more twice 1 and the value 
of about -0.1 8dB or less and R is about 2.8 or more times of Z1. Moreover, in node A-A 1 , when 
Z4 has consistency in Z1, although some reflection exists, a signal 1 1 spreads to signal- 
transmission track 2a (in being Z1=Z2=Z0, one third of reflection will occur, and to signal- 
transmission track 2a, one third of the power of an input signal 8 will spread). 
[0037] When the components of the 1st signal-transmission track 1 are usual state conduction 
metals, such as copper metallurgy, although it is as mentioned above since a characteristic 
impedance and transmission loss are hardly affected even if the temperature changes dozens 
degrees near 77K In using oxide high-temperature-supercondactor ingredients, such as oxide 
high temperatures supercondactor, such as Y system, and Bi system, Tl system Since the 
resistivity at the time of a usual state conduction condition is a fairly large value about 10- 
3ohmcm and compared with a metal, a greatly different phenomenon will appear in the time of a 
superconductive state, and the time of carrying out usual state conduction transition. It is 
concretely explained below by making the transmission line into stripline track structure. 
[0038] Although the 1/4 guide wave length is set to about 13mm at this time that what is 
necessary is just to set track width of face to about 0.17mm in order to set that characteristic 
impedance to 50 ohms when LaAI03 single crystal (specific inductive capacity 24) with a 
thickness of 0.5mm is used for a substrate Since the direct current resistance of the stripline 
track per cm is set to about 600ohms, the magnitude of attenuation of a signal serves as a value 
of about 38 dB/cm extent on a frequency of 1.5GHz which is used by mobile communications. 
Since a signal decreases almost also by the die length whose track length less-than-carload lot 
1 is about 5mm, one becomes almost equal regardless of the input impedance of a digital 
disposal circuit 4 at ZinZ1. Therefore, in this case, the input impedance of the 1st signal- 
transmission track which the component of the 1st signal-transmission track 1 looked at from 
node A-A' in the time of a superconductive state and a usual state conduction condition serves 
as the almost same value, and since Z1 and Z2 are usually taken equally to Z0 in this case, to 
signal-transmission track 2a, one third of the power of an input signal 8 will spread it as 
mentioned above. 

[0039] as mentioned above — although it depends for the rate on a design — an input signal 8 - 
- a little, or serves as a signal 1 1 and spreads the inside of 2nd signal-transmission track 2a. The 
signal transfer loss (ratio of the power of a signal 1 12 to the power of a signal 1 1 1) L2 in node 
B-B' by the impedance Zs2 of the property component 7 is expressed with (several 7). 
[0040] 
[Equation 7] 
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[0041] For example, the signal transfer loss L2 is set to about 0.4dB by the case where Zs2/Z2 
are 10, and, as for the signal transfer loss L2 t about 0.1 dB or less is realized for Zs2/Z2 or more 
by 43. Thus, since there is almost no reflection by node C-C and it will be inputted into a digital 
disposal circuit 5 as a signal 12 by making the impedance Zs2 of the property component 7 into 
a value bigger enough than the characteristic impedance Z2 of signal-transmission track 2a, in 
the whole system, desired signal processing becomes possible by using this output. Generally, 
since a digital disposal circuit 5 consists of usual state conduction ingredients, such as a metal, 
although it is inferior to the digital disposal circuit 4 which consists of superconducting materials 
-in respect of loss and properties, such as sensibility, stable signal-processing-system actuation 
is realizable in this way with the configuration of this invention. 

[0042] It is attached to invention about the property component 7 described here, and a drawing 
is used for below and an example is explained to it. 

[0043] (Gestalt 2 of operation) Drawing 2 shows the conceptual diagram showing the first 
operation gestalt of the property component! (2) part which is the component of the 
superconduction signal-processing unit by the gestalt of 1 operation of this invention. The 
example constituted from a capacitor 127 by which the series connection was carried out to the 
short circuit component 1 17 which the property component 107 as a means to change an 
impedance by drawing 2 in connection with the temperature of a digital disposal circuit 4 (it 
illustrates to drawing 1 ) in node C-C with the 2nd signal-transmission track 102a and 102b 
turns into from the ingredient into which resistance changes suddenly with temperature is 
shown. What is necessary is to limit nothing to this, but for the superconducting material which 
constitutes a digital disposal circuit 4 to be the temperature below the temperature transferred 
to usual state conduction from superconduction, and just to be with the ingredient with which 
resistance decreases rapidly, although it is desirable to use a superconducting material as an 
ingredient into which resistance changes suddenly with temperature. For example, the OMR 
(giant magneto-resistance) ingredient of La1-xSrxMn03 which shows an unusual temperature 
resistivity change, La1-xSr1+xMn04, and a 1 (Nd, Sm) / 2Sr1 / 2Mn03 grade etc. can be used. 
[0044] In drawing 2 , there is no capacitor 1 27 and short circuit connection of between direct 
continuation point C-C may be made with the superconduction short circuit component 117. 
Both difference is that short circuit connection is made not only an alternating current target 
but in direct current by the latter to short circuit connection of the signal-transmission tracks 
102a and 102b being made by the property component 107 only on an alternating current target 
in the former. Moreover, in drawing 2 , although illustration is not carried out, the 
superconduction short circuit component 117 needs to be constituted so that it may install and 
cool to the same cooling member as the cooling member which cools the 1st digital disposal 
circuit 4 (it illustrates to drawing 1 ). In case the superconducting material which constitutes it 
transfers to usual state conduction in connection with the temperature rise of the 1st digital 
disposal circuit 4, when the superconduction short circuit component 117 which constitutes the 
property component 107 also carries out usual state conduction transition and resistance goes 
up, an impedance is able to design from a very small value, at the time of a superconductive 
state, so that it may change to an extremely big value (refer to the inside of the explanatory 
note of the gestalt 1 of said operation). A configuration in which the impedance Zs2 of the 
property component 107 serves as a sufficiently bigger value than the characteristic impedance 
Z2 of 2nd signal-transmission track 2a (it illustrates to drawing 1 ) is realizable with this. 
Therefore, also when the 1st digital disposal circuit 4 stops functioning by the temperature rise 
as the gestalt 1 of operation explained, stable signal-processing-system actuation can be 
realized by changing and using for an output from the 2nd digital disposal circuit 5. 
[0045] Specifically as an ingredient of the superconduction short circuit component 117 Whether 
it is the same as the superconducting material which constitutes a digital disposal circuit 4 Y 
systems, such as similar LnBa2Cu 307-x (Ln=Y and rare earth elements), and Bi system of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/10/16 



JP,10-135715,A [DETAILED DESCRIPTION] 



8/16 ^— v 



Bi2Sr2Can-1Cun02n+4-y (n=1-5), It is convenient to use oxide high temperatures 
supercondactor, such as Tl system oxide high temperatures supercondactor, such as 
TI2Ba2Can-1Cun02n+4 (n=1-4), TI1Ba2Can-1Cun02n+3 (n=1-5), and TI1Sr2Can-1Cun02n+3 (2 
n= 3). By the temperature' rise by failure of a refrigerator etc., since both transition temperature 
becomes almost equal in u^ing the same superconductor as the superconducting material which 
constitutes the 1st digital disposal circuit 4 especially, if the 1st digital disposal circuit 4 stops 
operating, mostly, it will become possible to change a signal-processing function automatically at 
the 2nd digital disposal circuit 5 (to refer to drawing 1 ), and the temperature monitor for it will 
become unnecessary at coincidence. 

[0046] Moreover, what is necessary is for treating as a concentrated constant to be possible if 
the die length of the superconduction short circuit component 117 is about about 1 of the guide 
wave length / 10, and with it [ more than ], to treat as a distributed constant track and just to 
design to a desired impedance. For example, if 50-ohm track of a stripline mold is considered as 
signal conduction track 2a, using LaAI03 single crystal (specific inductive capacity 24) with a 
thickness of 0.5mm as a substrate, since the 1/10 guide wave length will be set to about 5.2mm, 
if it designs below by this die length, treating as a concentrated constant is possible. For 
example, as shown in drawin g 8 , if the superconduction short circuit component 717 is made 
into die length of 5mm, width of face of 23 micrometers, and the thickness of 1 micrometer, at 
the node of the signal-transmission tracks 702a and 702b of the outward trip of a stripline mold 
If it will be set to about 2150 ohms if the resistivity near transition temperature forms the oxide 
elevated-temperature superconducting thin film which is 10-3ohmcm, and the characteristic 
impedance of the 2nd signal-transmission track 702a and 702b sets to 50 ohms The signal 
transfer loss (ratio of the power of a signal 712 to the power of a signal 71 1) L2 is set to about 
0.1 dB from (several 7). Moreover, in the superconductive state, such a small impedance is 
realizable that it can completely ignore compared with 50 ohms. This superconduction short 
circuit component is connected to a terminal 737, and the terminal 737 is connected to the 
earth electrode 704 which is the return circuit of the signal-transmission tracks 702a and 702b 
in a beer hall 727. Moreover, although drawing 8 showed the example which made short circuit 
connection between the direct signal-transmission tracks 702a and 702b and an earth electrode 
704, it cannot be overemphasized that a capacitor may be inserted in a serial in the meantime, 
and short circuit connection may be made. 

[0047] In addition, although the ingredient of a short circuit component was described about the 
case where a superconductor is used, it cannot be overemphasized that the ingredient which is 
not necessarily limited to this at all and has the same function can be used. It cannot be 
overemphasized that an ingredient with which single or more figures resistivity becomes large 
may be used instead of a superconductor near the temperature which the superconducting 
material of the 1st digital disposal circuit 4 transfers to usual state conduction from 
superconduction. The CMR (giant magneto-resistance) ingredient of La1-xSrxMn03 which 
specifically shows an unusual temperature resistivity change, La1-xSr1+xMn04, and a 1 (Nd, 
Sm) / 2Sr1 / 2Mn03 grade etc. can be used. 

[0048] (Gestalt 3 of operation) Drawin g 3 is the conceptual diagram showing the second 
operation gestalt of a property component part of the superconduction signal-processing unit 
configuration element by the gestalt of 1 operation of this invention. The second operation 
gestalt of the property component part in this invention is explained using this drawing. The 
property component 207 as a means to change an impedance by drawing 3 in connection with 
the temperature of a digital disposal circuit 4 (it illustrates to drawing 1 ) in node C-C with the 
2nd signal-transmission track 202a and 202b consists of the capacitors 227 and diode switches 
217 by which the series connection was carried out. A capacitor 227 is for omitting a direct 
current, and on circuitry, when it is not necessary to prepare independently, it may not be. It is 
constituted by the both ends of a diode switch 217 so that the series connection of the variable 
resistive element 247 from which resistance changes depending on the inductor 237 for a signal 
cut and the temperature of the 1st digital disposal circuit may be carried out and bias of the 
diode switch 217 may be carried out to the forward direction by the power source 267. 
Moreover, in this drawing, there is no capacitor 227 and a diode switch 217 may make direct 
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short circuit connection at node C-C\ Both difference is as the gestalt 2 of said operation 
having described. Moreover, in drawing 3 , although illustration is not carried out, as for a variable 
resistive element 247, it is desirable to be constituted so that it may install and cool to the same 
cooling member as the cooling member which cools the 1st digital disposal circuit 4 (it illustrates 
to drawing 1 ). 

[0049] First, the case where the property component 207 is constituted within the dimension 
which can be treated as a lumped constant circuit is explained. When the temperature of the 1st 
digital disposal circuit 4 maintains superconduction operating state and normal function and 
actuation are being performed, resistance of a variable resistive element 247 is a very small 
value. When a variable resistive element 247 consists of superconducting materials especially, it 
is in a superconductive state in this case, and that resistance is zero. Therefore, although the 
-electrical potential difference of a power source 267 passes along-a-variable resistive element 
247 and an inductor 237 and is impressed to the diode switch 217 in the forward direction, since 
the direct current resistance of a variable resistive element 247 and an inductor 237 is very 
small, in this case, the bias current to a diode switch 217 will become large, and will be in 
switch-on. The impedance to the signals 211 and 212 of the diode switch 217 used as switch-on 
serves as a value smaller enough than the characteristic impedance Z2 of the signal- 
transmission tracks 202a and 202b. If the electrostatic capacity of a capacitor 227 is chosen as 
magnitude from which an impedance becomes a value small enough, the short circuit condition 
that the impedance of the property component 207 is also small enough is realizable. 
[0050] Since the direct current resistance will become large and the bias current will become 
very small as for a diode switch 217 when a variable resistive element 247 transfers from a 
superconductive state to a usual state conduction condition if the superconducting material 
which constitutes it transfers to usual state conduction in connection with the temperature rise 
of the 1st digital disposal circuit 4, it transfers to a high resistance condition or a cut off state. 
In this condition, the impedance Zs2 to signals 211 and 212 serves as a value bigger enough than 
the characteristic impedance Z2 of the signal-transmission tracks 202a and 202b, and can 
realize the condition near a release condition. Therefore, also when the 1st digital disposal circuit 
4 stops functioning by the temperature rise as the gestalt 1 of operation explained, stable signal- 
processing-system actuation can be realized by changing and using for an output from the 2nd 
digital disposal circuit 5. 

[0051] Next, the case where it consists of dimensions with required treating the property 
-component 207 as a distributed constant circuit-is explained. Since the impedance of a diode 
switch 217 turns into an impedance of the property component 207 as it is by carrying out to 
one (here, k being zero or a positive integer) twice (k/2) the die length of the guide wave length 
by adjusting suitably the die length of the track which connects a diode switch 217 to the signal- 
transmission tracks 202a and 202b, the above actuation is realizable. 

[0052] Or by carrying out parallel connection of the variable resistive element to the series 
' circuit of an inductor 237 and a diode switch 217, as shown in drawin g 6 As a configuration 
which makes a diode switch 217 a low impedance condition contrary to the above-mentioned 
case only when a variable resistive element carries out usual state conduction transition The die 
length of the track which connects a diode switch 217 to the signal-transmission tracks 202a 
and 202b by considering as the wavelength (4+m [ 1/]/2) (m being zero or a positive integer) of 
the guide wave length The same with being shown in (several 1), since impedance reversal starts, 
the condition that the impedance of the property component 2 transfers from a short circuit 
condition to a high impedance condition in case a variable resistive element carries out usual 
state conduction transition is realizable. 

[0053] As a configuration of the concrete property component 207, as a diode switch 217, when 
using the oxide high temperature supercondactor which contains copper, such as oxide high 
temperatures supercondactor, such as Y system, and Bi system, Tl system, in the temperature 
to which the 1st digital disposal circuit 4 operates, for example, the superconductor which is the 
component, it is desirable to use schottky diodes, such as diode for RFs which operates also 
with liquid nitrogen temperature (77K) extent, for example, a GaAs system etc., etc. Moreover, it 
is desirable to use the oxide high temperature supercondactor containing copper, such as Y 
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system, Bi system, and Tl system, as an ingredient of a variable resistive element 247. By fixing 
to the same cooling member as it, in using the same object as the superconducting material 
which constitutes the 1st digital disposal circuit 4 especially, if the 1st digital disposal circuit 4 
stops operating, mostly, it 'will become possible to change a signal-processing function 
automatically at the 2nd< digital disposal circuit 5 (to refer to drawing 1 ), and a temperature 
monitor will become unnecessary by the temperature rise by failure of a refrigerator etc., at 
coincidence. 

[0054] In addition, although the above-mentioned explanation described the ingredient of a 
variable resistive element 247'about the case where a superconductor is used, it cannot be 
overemphasized that the ingredient which is not necessarily limited to this at all and has the 
same function can be used. It cannot be overemphasized that an ingredient with which single or 
more figures resistivity-becomes large may be used instead of-a superconductor near the 
temperature which the superconducting material of the 1st digital disposal circuit 4 transfers to 
usual state conduction from superconduction. Specifically, the OMR (giant magneto-resistance) 
ingredient of La1-xSrxMn03 which specifically shows an unusual temperature resistivity change, 
La1-xSr1+xMn04, and a 1 (Nd, Sm) / 2Sr1 / 2Mn03 grade etc. can be used. 
[0055] (Gestalt 4 of operation) Drawin g 4 shows the conceptual diagram showing the third 
operation gestalt of a property component part of the superconduction signal-processing unit 
configuration element by the gestalt of 1 operation of this invention. In drawin g 4 , the property 
component 307 as a means to change an impedance in connection with the temperature of the 
1st digital disposal circuit 4 (it illustrates to draw ing 1 ) consists of diode switches 317 in node 
C-C with the 2nd signal-transmission track 302a and 302b. In the another embodiment, the 
capacitor for cutting a direct current into a diode switch 317 at a serial may be formed. In the 
both ends of a diode switch 317, the output line of the drive circuit 367 is connected to the 
serial through the inductor 337 for a signal cut. As an input signal of the drive circuit 367, the 
temperature sensor 357 which carries out the monitor of the temperature of the 1st digital 
disposal circuit 4 is connected. The output of the drive circuit 367 is controlled depending on the 
output of a temperature sensor 357 in which the 1st digital disposal circuit carries out a 
temperature monitor. 

[0056] First, the case where it consists of dimensions with it as the property component 307 can 
deal with it as a lumped constant circuit is explained. [ as small ] A diode switch 317 is driven in 
the low impedance condition, and always operates the 1st digital disposal circuit 4. In order to 
prevent the depression of a-system, when changing a digital disposal circuit, by the rise of the 
operating temperature of the 1st digital disposal circuit 4, the property component 307 can be 
transferred to a high impedance from a short circuit (low impedance) condition by making the 
drive current of the drive circuit 367 small by making a diode switch 317 into an OFF state (high 
impedance condition). 

[0057] Next, in the case of the dimension which the property component 307 must deal with as a 
distributed constant circuit, the same function is realizable if it is made to be the same as that 
of what was stated with the above-mentioned (gestalt 3 of operation). 

[0058] As mentioned above, as well as the aforementioned operation gestalt when the 1st digital 
disposal circuit 4 stops functioning by the temperature rise, the superconduction signal- 
processing unit which can realize stable signal-processing-system actuation can be realized by 
changing and using for an output from the 2nd digital disposal circuit 5. 

[0059] In this example, since the impedance of a diode switch 31 7, i.e., the impedance of the 
property component 317, is controlled by the output of a temperature sensor 357 in the drive 
circuit 367, before being able to set the change temperature of normal actuation and bypass 
actuation as arbitration and the superconduction digital disposal circuit's 4 stopping operating, it 
is possible to change to the 2nd digital disposal circuit 5 of a bypass beforehand. By doing in this 
way, it becomes possible to raise the dependability of a superconduction signal-processing unit, 
and stability. 

[0060] (Gestalt 5 of operation) Drawing 5 shows the conceptual diagram showing the 
superconduction signal-processing unit by the gestalt of other operations of this invention. In 
drawing 5 , 1st signal-transmission track 401a is connected to the input conduction track 403 in 
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the location of 2nd signal-transmission track 402a and node A-A\ In explanation of the gestalt of 
this operation, and the gestalt of future operations, the gestalt of the expedient top of 
explanation and the transmission line is performed as an parallel track. 

[0061] The die length of 1st signal-transmission track 401a is twice (4+m [ 1/]/2) the die length 
(it is here and m is zero or a positive integer) of the guide wave length (lambdagD, and 1st 
signal-transmission track 401b which has the same property as it is connected to the location of 
other end B-B\ The 1st digital disposal circuit 404 which consists of superconducting materials 
is connected to another [ the ] edge. Short circuit connection of each outward trip and return 
circuit of a both line way is made with the property component 406 in the location of node B-B\ 
An impedance changes depending on the temperature of the 1st digital disposal circuit 404, and 
the property component 406 consists of a diode switch, a superconducting material, etc. 
[0062] On the other hand, the die length of 2nd signal-transmission track 402a is twice (4+m 
[ 1/]/2) the die length (it is here and m is zero or a positive integer) of the guide wave length 
(Iambdag2), and 2nd signal-transmission track 402b which has the same property as it is 
connected to the location of the other end C-C\ While will signal-transmission track 402b 
Accept the 2nd, and the 2nd digital disposal circuit 405 which consists of usual state conduction 
ingredients is connected to the edge. Short circuit connection of each outward trip and return 
circuit of a both line way is made with the property component 407 in the location of node C-C. 
An impedance changes depending on the temperature of the 1st digital disposal circuit 404, and 
the property component 407 consists of a diode switch, a superconducting material, etc. 
[0063] Digital disposal circuits 404 and 405 are the circuit units which realized functions, such as 
a band-pass filter which lets only a desired signal pass, and a correlator which takes correlation 
of a spread-spectrum signal, and it is desirable that those input impedances are mostly adjusted 
by each characteristic impedance of the signal-transmission tracks 401b and 402b to object 
signal frequency. 

[0064] when the temperature of the 1st digital disposal circuit 404 rises and the property 
deteriorates At the time so that the bad influence which it has on the system by the property 
degradation may be prevented for example, when it goes up to temperature which the 
superconducting material which constitutes it transfers from superconduction to usual state 
conduction, and causes property degradation It compares with the characteristic impedance of 
the 1st signal-transmission track 401a and 401b. It is constituted so that it may change from a 
value with the very small impedance of the property component 406 to a big value. Compared 
with the characteristic impedance of the 2nd signal-transmission track 402a and 402b, what was 
constituted so that the impedance of the property component 407 might change from a very 
small value to a big value is used. The gestalt of concrete operation of the property components 
406 and 407 is mentioned later. 

[0065] In operation of this invention according to claim 7, with the normal operating temperature 
which has the 1st digital disposal circuit 404 in a superconductive state, one is the input 
impedance ZinZ1 (= Z0) of 1st signal-transmission track 401a seen from node A-A\ and the 
input impedance Zin2 of 2nd signal-transmission track 402a is a high impedance. Conversely, 
Zin1 consists of temperature at the time of the bypass actuation which the 1st digital disposal 
circuit 404 transferred to the usual state conduction condition so that it may become a high 
impedance and two may become equal at ZinZ2 (= Z0). The detailed principle of operation is 
explained below. 

[0066] (at the time of normal actuation) In draw ing 5 , when a digital disposal circuit 404 is in the 
temperature which maintains a superconductive state and is functioning normally, it attaches and 
explains. The characteristic impedance of the input transmission line 403, the 1st signal- 
transmission track 401a and 401b, and the 2nd signal-transmission track 402a and 402b is 
respectively set to Z0, Z1, and Z2, and a propagation constant is set to betaO, betal, and beta2. 
As for each characteristic impedances Z0, Z1, and Z2, specifically, it is desirable to make all 
equal. Moreover, as for the input impedance of digital disposal circuits 404 and 405, it is desirable 
to have consistency mostly respectively to the signal frequency currently now taken into 
consideration in the characteristic impedance of the signal-transmission tracks 401b and 402b. 
Moreover, the impedance of the property components 406 and 407 is respectively set to Zs1 
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[0067] Rather than ZsZ1 , one is fully large; and in the case of this operating state, since it was 
as small a value as two can ignore, as (the gestalt 1 of operation) described, the input impedance 
Zin2 of 2nd signal-transmission track 402a will be in a high impedance condition, and an input 
signal 408 does not almost ,have loss than ZsZ2 f and it is inputted into it as a signal 409 at 1st 
signal-transmission track 401a. A signal 409 receives the reflection loss of very few signals by 
short circuit connection of the property component 406 in node B-B\ and spreads it as an input 
signal 410 to a digital disposal circuit 404. In this case, it is (several 6), and Z2 can be transposed 
to Z1, it can transpose Zs2 to Zs1, and the loss received by node B-B* can be evaluated. If 
attached to actuation of 2nd signal-transmission track 402a, it is the same as that of (the 
gestalt 1 of operation). 

[0068] As mentioned above, at the time of normal actuation, a processing output is obtained 
from the 1st digital disposal circuit 404, and **** and the signal transfer loss in the middle also 
become possible [ making it very small ]. 

[0069] (at the time of bypass actuation) Next, it attaches and explains to actuation, i.e., bypass 
actuation, in case the superconducting material of a digital disposal circuit 404 does not function 
normally at the temperature which carries out usual state conduction transition. Since the 
superconducting material of a digital disposal circuit 404 serves as usual state conduction in this 
condition, that output cannot be used in a system. On the other hand, in the direction of a digital 
disposal circuit 405, since a normal signal-processing output is obtained by the same reason as 
(the gestalt 1 of operation), in a system, the stability of a system improves by choosing the 
signal of this one. 

[0070] In this condition the impedance Zs1 of the 1st property component 406 in node B-B' 
Since it is a very small value compared with Z1, the input impedance Zin1 of signal-transmission 
track 401a seen from node A-A' is set to (several 1) and (several 2). Z1 is asked for Zs2 by 
replacing Z2 with Zs1 for Zin2 to Zin1, and Zs1 can realize a very big value. Asking, when the 
impedance ZAin at the time of seeing the point of A-A' from the input transmission line 403 is 
(several 3), Z1 is transposed to Z2 and it transposes Zin2 to Zin1, ZAin becomes almost equal to 
Z2. An input signal 408 is spread from the input transmission line 403 only to the direction of 
signal-transmission track 402a (signal 41 1), and a signal 409 stops therefore, spreading it in the 
direction of signal-transmission track 401a. 

[0071] Moreover, since the impedance of the property component 407 in node C-C consists of 
this condition so that it may become a very high value compared with a characteristic impedance 
Z2, the signal signal 41 1 is spread without receiving only the very slight signal transfer loss by 
short circuit connection of the property component 407, and signal processing is inputted and 
carried out to the 2nd digital disposal circuit 405 as a signal 412. In a system, this processed 
output signal can be used and stable signal-processing-system actuation can be realized. 
[0072] It is advantageous constitutionally to cool like the superconduction digital disposal circuit 
404, and to use, and they are small enough, and since the signal-transmission tracks 401a, 401b, 
402a, and 402b can be disregarded, they are desirable. [ of the propagation loss of the track 
itself] It is desirable to use a usual state conduction metal which does not change the 
resistance not much a lot by the temperature change, for example, copper metallurgy etc., as a 
configuration electrode material of signal-transmission track 401a in the configuration of this 
invention. It is because a characteristic impedance and transmission loss are hardly affected 
even if, as for this, the temperature changes dozens degrees near 77K, so the above actuation 
can be realized easily. 

[0073] As mentioned above, with this operation gestalt, the signal transfer loss at the time of an 
input signal 408 spreading as a signal 412 to the 2nd digital disposal circuit 405 at the time of 
bypass actuation has composition which can be done small easily from the case of (the gestalt 1 
of operation). The still more detailed explanation about this invention is described below. 
[0074] (Gestalt 6 of operation) Drawin g 6 shows the conceptual diagram showing the first 
operation gestalt of the 1st property component part among the components in drawing 5 which 
shows other examples of an operation gestalt of the superconduction signal-processing unit of 
this invention. It sets to drawing 6 and is one (here) twice (4+m [ 1/]/2) the die length of the 
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guide wave length (lambdagO. m is set to node B-B' of 1st signal-transmission track 501a of 
zero or a positive integer, and signal-transmission track 501b. The 1st property component 506 
as a means to change an impedance in connection with the temperature of a digital disposal 
circuit 404 (it illustrates to drawing 5 ) consists of the capacitor 527 and the 1st diode switch v 
517 by which the series connection was carried out. A capacitor 527 is for omitting a direct 
current, and on circuitry, when it is not necessary to prepare independently, it may not be. The 
series connection of the 1st inductor 537 for a signal cut is carried out, a diode switch 517, the 
1st variable resistive element 547 from which resistance changes to the both ends of the series 
circuit of an inductor 537 depending on the temperature of the 1st digital disposal circuit 404, 
and a power source 567 and the series-connection circuit of bias resistance 557 are connected 
to juxtaposition, and when the resistance of a variable resistive element 547 is sufficiently large, 
it is constituted by **** of the 1st diode switch 517 so that the forward -bias-of the diode switch 
517 may be carried out. 

[0075] on the other hand, as a configuration of the 2nd property component 407 in drawing 5 for 
example, the thing using the superconduction short circuit component 1 17 as shown in drawin g 2 
— : or the thing using the series circuit of the 2nd diode switch as shown in drawing 3 , the 2nd 
inductor 237, and the 2nd variable resistive element 247 — further In the 2nd inductor 337 of 
the 2nd diode switch 317 as shown in drawing 4 , and series connection, what considered 
operating temperature of the 1st digital disposal circuit 404 ( drawin g 5 ) as the configuration 
driven by the drive circuit 367 in the input from the temperature sensor 357 which carries out a 
monitor is used. It is as having described the above-mentioned (gestalten 3-5 of operation) 
about those functional actuation. 

[0076] Moreover, in drawin g 6 , although the 1st variable resistive element 547, the 
superconduction short circuit component 117, or the 2nd variable resistive element 247 grade is 
not illustrated, it is desirable to be constituted so that it may install and cool to the same cooling 
member as the cooling member which cools the 1st digital disposal circuit 404 ( drawing 5 ). 
[0077] When the 1st digital disposal circuit which consists of a superconducting material by 
considering as such a configuration is in a superconductive state, the impedance of the 1st 
property component 506 serves as a big value near a release condition, and the impedance of 
the 2nd property component 407 ( drawing 5 ) can make it the very small value of a short circuit 
condition. Therefore, a functional operation which was explained in (the gestalt 5 of operation) is 
discovered, and also when the 1st digital disposal circuit 404 which consists of a 
superconducting material stops functioning by the temperature rise, stable signal-processing- 
system actuation can be realized by changing and using for an output from the 2nd digital 
disposal circuit 405. 

[0078] Below, the concrete operation gestalt of the 1st property component 506 is explained. 
First, the case where the 1st property component 506 is constituted within the dimension which 
can be treated as a lumped constant circuit is explained. When the temperature of the 1st digital 
disposal circuit 404 ( drawin g 5 ) maintains superconduction operating state and normal function 
and actuation are being performed, resistance of the 1st variable resistive element 547 is a very 
small value. When a variable resistive element 547 consists of superconducting materials 
especially, it is in a superconductive state in this condition, and that resistance is zero. 
Therefore, since bias voltage is not impressed to the 1st diode switch 517 in order that the 
electrical potential difference of a power source 567 may connect too hastily by the variable 
resistive element 547, it is an OFF state (high impedance condition). The electrostatic-capacity 
value of a capacitor 527 is large enough, and since it sets up so that the impedance may become 
small enough and the impedance Zs1 of the property component 506 becomes almost equal to 
the impedance of the 1st diode switch 517, it becomes a very big value. Therefore, in node B-B 1 , 
a signal 509 is spread without almost receiving loss, turns into a signal 510, and is supplied to the 
1st superconduction digital disposal circuit 404. 

[0079] If the superconducting material which constitutes it transfers to usual state conduction in 
connection with the temperature rise of the 1st digital disposal circuit 404, when the 1st variable 
resistive element 547 transfers from a superconductive state to a usual state conduction 
condition The direct current resistance becomes large. To the 1st diode switch 517 A forward 
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bias is carried out to the 1st inductor 537 by which the series connection was carried out by the 
power source-567 through bias resistance 557, a current flows, the impedance becomes a very 
small value and the impedance Zs1 of the property component 506 becomes very small. Since 
the die length is lambda (4+m [ 1/]/2)g1 (it is here and m is zero or a positive integer), like the 
above-mentioned principle^ impedance conversion of Zs1 of a small value is carried out, and the 
input impedance of 1st signal-transmission track 501a in node A-A' turns into the very large 
impedance Zin1. 

[0080] Next, the case where it consists of dimensions with required treating the property 
component 506 as a distributed constant circuit is explained. Since the impedance of the 1st 
diode switch 517 turns into the impedance Zs1 of the property component 506 as it is by making 
into the guide wave length (here, k being zero or a positive integer) twice (k/2) the die length of 
-the-guide wave-length-the-die- length- of the-track-which-connects the-1st diode switch 517 to the 
signal-transmission tracks 501a and 501b, the above actuation is realizable. 
[0081] Or by carrying out parallel connection of the 1st variable resistive element to the series 
circuit of the 1st inductor and the 1st diode switch, as shown in drawing 3 As a configuration 
which makes the 1st diode switch a low impedance condition contrary to the above-mentioned 
case only when the 1st variable resistive element carries out usual state conduction transition 
The die length of the track which connects the 1st diode switch to the signal-transmission 
tracks 501a and 501b by considering as the wavelength (4+m [ 1/]/2) (m being zero or a positive 
integer) of the guide wave length (Several 1) The same with being shown in a formula, impedance 
reversal is carried out and this condition that the impedance Zs1 of the property component 506 
transfers from a short circuit condition to a high impedance condition in case a variable resistive 
element carries out usual state conduction transition can be realized. 

[0082] As mentioned above, the property component 506 can be constituted as a lumped 
constant circuit or a distributed constant circuit. 

[0083] As above configurations of the 1st concrete property component 506 The temperature to 
which the 1st digital disposal circuit 404 which consists of superconducting materials operates 
as the 1st diode switch 517, for example, in using the oxide high temperature supercondactor 
which contains copper, such as oxide high temperatures supercondactor, such as Y system, and 
Bi system, Tl system, in the superconductor which is the component It is desirable to use 
schottky diodes, such as diode for RFs which operates also with liquid nitrogen temperature 
(77K) extent, for example, a GaAs system etc., etc. Moreover, it is desirable to use the oxide 
-high temperature supercondactor-containing copper, such-as Y system, Bi system, and Tl 
system, as an ingredient of the 1 st variable resistive element 547. By fixing to the same cooling 
member as it, in using the same object as the superconducting material which constitutes the 
1st digital disposal circuit 404 especially, if the 1st digital disposal circuit 404 stops operating, 
mostly, it will become possible to change a signal-processing function automatically at the 2nd 
digital disposal circuit 405, and a temperature monitor will become unnecessary by the 
temperature rise by failure of a refrigerator etc., at coincidence. 

[0084] In addition, although the above-mentioned explanation described the ingredient of the 1st 
variable resistive element 547 about the case where a superconductor is used, it cannot be 
overemphasized that the ingredient which is not necessarily limited to this at all and has the 
same function can be used. It cannot be overemphasized that an ingredient with which single or 
more figures resistivity becomes large may be used instead of a superconductor near the 
temperature which the superconducting material of the 1st digital disposal circuit 4 transfers to 
usual state conduction from superconduction. Specifically, the OMR (giant magneto-resistance) 
ingredient of La1-xSrxMn03 which specifically shows an unusual temperature resistivity change, 
La1-xSr1+xMn04, and a 1 (Nd, Sm) / 2Sr1 / 2Mn03 grade etc. can be used. 
[0085] Moreover, it is as having described the concrete operation gestalt of the property 
component 407 ( drawing 5 ) in (the gestalten 3-5 of operation). 

[0086] (Gestalt 7 of operation) Drawin g 7 shows the conceptual diagram showing the second 
operation gestalt of the 1st property component part among the components in drawing 5 which 
shows other examples of an operation gestalt of the superconduction signal-processing unit of 
this invention. It sets to drawing 7 and is one (here) twice (4+m [ 1/]/2) the die length of the 
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guide wave length (lambdagl). m is set to node C-C of 1st signal-transmission track 601a of 
zero or a positive integer, and 1st signal-transmission track 601b. The property component 606 
as a means to change an impedance in connection with the temperature of the 1st digital 
disposal circuit 404 ( drawing 5 ) consists of the 1st diode switch 616 and its bias circuit, and a 
capacitor 626 for a direct-current cut connected to it at the serial. In the another embodiment, 
it may be circuitry which does not contain a capacitor 626. In the both ends of the 1st diode 
switch 516, the output line of the 1st drive circuit 666 is connected to the serial through the 1st 
inductor 636 for a signal cut. As an input signal of the 1st drive circuit 666, the 1st temperature 
sensor 656 which carries out the monitor of the temperature of the 1st digital disposal circuit 
404 is connected. The output of the 1st drive circuit 666 is controlled depending on the output 
of the 1st temperature sensor 656. 

[0087] Functional actuation-of-the -1 st-property component is-explained below. First -the case 
where it consists of dimensions with it as the 1st property component 606 can deal with it as a 
lumped constant circuit is explained. [ as small ] The 1st diode switch 616 is always made into 
the OFF state (high impedance condition). The impedance Zs1 of the property component 606 at 
this time is a very big value, and it is possible to constitute so that the signal transfer loss in 
node B-B' may serve as a very small value. 1 

[0088] In order to prevent the depression of the system by the rise of the operating temperature 
of the 1st digital disposal circuit 404, in changing a digital disposal circuit, it drives the 1st diode 
switch 616 to switch-on (or an ON state: low impedance condition) by enlarging the drive current 
of the 1st drive circuit 666. The impedance Zs1 of the property component 606 at this time 
becomes very small, and a signal 609 is reflected nearly completely by node B-B'. Therefore, the 
input impedance of 1st signal-transmission track 601a seen from node A-A' becomes very large 
as mentioned above compared with Z1. At this time, an input signal 408 ( drawing 5 ) is spread to 
2nd signal-transmission track 402a ( drawin g 5 ) (signal 41 1). 

[0089] Next, in the case of the dimension which the 1st property component 606 must deal with 
as a distributed constant circuit, the same function is realizable with a configuration similar to 
the above-mentioned. 

[0090] Moreover, about the concrete operation gestalt of the property component 407 ( dr awin g 
5 ), it is possible to use what was described in (the gestalten 3-5 of operation). 
[0091] As mentioned above, as well as the aforementioned operation gestalt when the 1st digital 
disposal circuit 404 stops functioning by the temperature rise, the superconduction signal- 
processing unit which can realize stable signal-processing-system actuation can be realized by 
changing and using for an output from the 2nd digital disposal circuit 5. 

[0092] In this example, since it is the 1st drive circuit 666 and the impedance Zs1 of the 1st 
diode switch 616, i.e., the impedance of the 1st property component 606, is controlled by the 
output of the 1st temperature sensor 656, before being able to set the change temperature of 
normal actuation and bypass actuation as arbitration and the superconduction digital disposal 
circuit's 404 stopping operating, it is possible to change to the 2nd digital disposal circuit 405 of 
a bypass circuit beforehand. By doing in this way, it becomes possible to raise the dependability 
of a superconduction signal-processing unit, and stability. 

[0093] (Gestalt 8 of operation) Drawing 8 shows the structure illustration showing other 
operation gestalten of a property component part of the superconduction signal-processing unit 
configuration element by the gestalt of operation of this invention. In explanation of the gestalt 
of the above operation, for convenience, although the gestalt of the transmission line was 
performed as an parallel track, it is not the thing; of explanation to limit to this track structure. It 
is also good to use a stripline mold track as shown in drawing 8 . In this case, although here 
explains the case where the superconduction short circuit component corresponding to drawing 
2 is used, in the 2nd property component using drawing 8 since the device is required for the 
approach of constituting the 1st or the 2nd property component, it cannot be overemphasized 
the case where other configurations are used, and that it can apply similarly about the 1st 
property component. 

[0094] In dr aw i n g 8 , the superconduction short circuit component 717 is connected at the node 
of the outward trips 702a and 702b of the signal of the 2nd signal-transmission track. This node 
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corresponds to C point in drawin g 2 . The return circuit of the signal of the 2nd signal- 
transmission track is an earth electrode 704. The other end of the superconduction short circuit 
component 717 is connected to the terminal 737. The terminal 737 is electrically connected with 
the earth electrode 704 by the beer hall 727 established in the substrate. A node with the earth 
electrode 704 of a beer halj 727 corresponds to node C in drawing 2 . Thus, even if it uses flat- 
surface circuitry, it is possible to constitute a superconduction digital-disposal-circuit unit which 
was described above. 

[0095] in addition, the superconducting material which constitutes the 1st digital disposal circuit 
4,404 from the above explanation — or The superconducting material which constitutes a 
superconduction short circuit component, a variable resistive element, etc. Y systems, such as 
LnBa2Cu 307-x (Ln=Y and rare earth elements), and Bi system of Bi2Sr2Can-1 Cun02n+4-y 
( n =1-5) t Although the example constituted using oxide-high-temperaturessupercondactor, such 
as Tl system oxide high temperatures supercondactor, such as TI2Ba2Can-1 Cun02n+4 (n=1-4), 
TI1Ba2Can-1Cun02n+3 (n=1-5), and TI1 Sr2Can-1 Cun02n+3 (2 n= 3), explained It can carry out 
similarly about other Hg system oxide high temperatures supercondactor. 
[0096] Moreover, although the example constituted using substrate LaAIQ3 single crystal 
explained, it can carry out similarly about other MgO(s), or SrTi03 and GaAI03 grade. 
[0097] Furthermore, although the example which constituted the ingredient of a short circuit 
component and a variable resistive element using the superconductor explained An ingredient 
with which single or more figures resistivity becomes small below at the temperature which other 
ingredients and the superconducting material of the 1st digital disposal circuit transfer to usual 
state conduction from superconduction, For example, it can carry out similarly about the CMR 
(giant magneto-resistance) ingredient of La1-xSrxMn03, La1-xSr1+xMn04, and a 1 (Nd, Sm) / 
2Sr1 / 2Mn03 grade. 
[0098] 

[Effect of the Invention] the digital disposal circuit for a bypass which consists of usual state 
conduction ingredients also when the operating temperature of a superconduction signal- 
processing unit rises and a superconductive state breaks according to this invention as 
mentioned above — low loss — and since it becomes possible to change automatically and to 
perform signal processing, the very remarkable effectiveness that are high sensitivity and signal 
processing of high-reliability and the Takayasu quality becomes possible is acquired. 
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TECHNICAL FIELD ._. 

[Field of the Invention] This invention relates to the superconduction signal-processing unit 
incorporating the bypass processing circuit for preventing the signal-processing stall by usual 
state conduction transition of the superconducting material accompanying the temperature rise 
of a digital-disposal-circuit unit in digital-disposal-circuit units, such as a filter which used the 
superconducting material. Especially this invention is invention suitable for the digital disposal 
circuit for reception. 
[0002] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In the conventional superconduction signal-processing unit, two 
digital disposal circuits of the digital disposal circuit constituted with a digital disposal circuit and 
usual state conduction ingredients, such as a filter which used the superconducting material, are 
installed, and it had become the configuration which carries out the connection change of them 
with a bypass relay switch on an input-line way. Carrying out the monitor of the temperature of 
the superconduction digital-disposal-circuit section, the input-line way was connected to the 
superconduction digital disposal circuit, at the time of the temperature rise, the bypass relay 
switch was driven, the input-line way was changed to the bypass circuit of a usual state 
conduction ingredient, and, always, input signal processing was performed. For example, the 
superconduction signal-processing unit by the bypass relay switch of the through change to the 
digital disposal circuit in which the low noise amplifier (LNA) connected to the catalog of 
Superconducting Core Technologies and REACHTM of an Inc. company at a superconduction 
receiving filter and it was formed, and the coaxial track of the bypass sake at the time of a 
temperature rise is illustrated. 
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EFFECT OF THE INVENTION 



(Giant magneto-resistance) An ingredient etc. can be used. 

[0044] In drawing 2 , there is no capacitor 127 and short circuit connection of between direct 
continuation point 0-0* may be made with the superconduction short circuit component 117. 
Both difference is that short circuit connection is made not only an alternating current target 
but in direct current by the latter to short circuit connection of the signal-transmission tracks 
102a and 102b being made by the property component 107 only on an alternating current target 
in the former. Moreover, in drawing 2 , although illustration is not carried out, the 
superconduction short circuit component 1 1 7 needs to be constituted so that it may install and 
cool to the same cooling member as the cooling member which cools the 1st digital disposal 
circuit 4 (it illustrates to drawing 1 ). In case the superconducting material which constitutes it 
transfers to usual state conduction in connection with the temperature rise of the 1st digital 
disposal circuit 4, when the superconduction short circuit component 117 which constitutes the 
property component 107 also carries out usual state conduction transition and resistance goes 
up, an impedance is able to design from a very small value, at the time of a superconductive 
state, so that it may change to an extremely big value (refer to the inside of the explanatory 
note of the gestalt 1 of said operation). A configuration in which the impedance Zs2 of the 
property component 107 serves as a sufficiently bigger value than the characteristic impedance 
Z2 of 2nd signalHransmission track 2a (it illustrates to drawing 1 ) is realizable with this. 
Therefore, also when the 1st digital disposal circuit 4 stops functioning by the temperature rise 
as the gestalt 1 of operation explained, stable signal-processing-system actuation can be 
realized by changing and using for an output from the 2nd digital disposal circuit 5. 
[0045] Specifically as an ingredient of the superconduction short circuit component 117 Whether 
it is the same as the superconducting material which constitutes a digital disposal circuit 4 Y 
systems, such as similar LnBa2Cu 307-x (Ln=Y and rare earth elements), and Bi system of 
Bi2Sr2Can-1Cun02n+4-y (n=1-5), It is convenient to use oxide high temperatures 
supercondactor, such as Tl system oxide high temperatures supercondactor, such as 
TI2Ba2Can-1Cun02n+4 (n=1-4), TI1 Ba2Can-1Cun02n+3 (n=1-5), and TI1Sr2Can-1Cun02n+3 (2 
n= 3). By the temperature rise by failure of a refrigerator etc., since both transition temperature 
becomes almost equal in using the same superconductor as the superconducting material which 
constitutes the 1st digital disposal circuit 4 especially, if the 1st digital disposal circuit 4 stops 
operating, mostly, it will become possible to change a signal-processing function automatically at 
the 2nd digital disposal circuit 5 (to refer to drawing 1 ), and the temperature monitor for it will 
become unnecessary at coincidence. 

[0046] Moreover, what is necessary is for treating as a concentrated constant to be possible if 
the die length of the superconduction short circuit component 117 is about about 1 of the guide 
wave length / 10, and with it [ more than ], to treat as a distributed constant track and just to 
design to a desired impedance. For example, if 50-ohm track of a stripline mold is considered as 
signal conduction track 2a, using LaAI03 single crystal (specific inductive capacity 24) with a 
thickness of 0.5mm as a substrate, since the 1/10 guide wave length will be set to about 5.2mm, 
if it designs below by this die length, treating as a concentrated constant is possible. For 
example, as shown in drawing 8 , if the superconduction short circuit component 717 is made 
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into die length of 5mm, width of face of 23 micrometers, and the thickness of 1 micrometer, at 
the node of the signal-transmission tracks 702a and 702b of the outward trip of a stripline mold 
If it will be set to about 21 50 ohms if the resistivity near transition temperature forms the oxide 
elevated-temperature superconducting thin film which is 10-3ohmcm, and the characteristic 
impedance of the 2nd signal-transmission track 702a and 702b sets to 50 ohms The signal 
transfer loss (ratio of the power of a signal 712 to the power of a signal 71 1) L2 is set to about 
0.1 dB from (several 7). Moreover, in the superconductive state, such a small impedance is 
realizable that it can completely ignore compared with 50 ohms. This superconduction short 
circuit component is connected to a terminal 737, and the terminal 737 is connected to the 
earth electrode 704 which is the return circuit of the signal-transmission tracks 702a and 702b 
in a beer hall 727. Moreover, although drawing 8 showed the example which made short circuit 
connection between the direct signal-transmission tracks 702a and 702b and an earth electrode 
704, it cannot be overemphasized that a capacitor may be inserted in a serial in the meantime, 
and short circuit connection may be made. 

[0047] In addition, although the ingredient of a short circuit component was described about the 
case where a superconductor is used, it cannot be overemphasized that the ingredient which is 
not necessarily limited to this at all and has 'the same function can be used. It cannot be 
overemphasized that an ingredient with which single or more figures resistivity becomes large 
may be used instead of a superconductor near the temperature which the superconducting 
material of the 1st digital disposal circuit 4 transfers to usual state conduction from 
superconduction. It is CMR of La1-xSrxMn03 which specifically shows an unusual temperature 
resistivity change, La1-xSr1+xMn04, and a 1 (Nd, Sm) / 2Sr1 / 2Mn03 grade. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In this superconduction signal-processing unit, since 
the superconducting material is used as a member of a digital disposal circuit, it is necessary to 
cool it and to use it by the superconduction transition state, but even when a superconduction 
digital disposal circuit stops operating in connection with the temperature rise of the 
superconducting material of a digital disposal circuit, it is required that stable signal-processing 
actuation of an input signal should be continuously performed by low loss and high sensitivity. 
[0004] This invention performs signal-processing actuation of low loss and high sensitivity at the 
above times of superconduction actuation, and aims at implementation of stable signal- 
processing actuation continuously also at the time of the depression of the superconduction 
digital disposal circuit accompanying a temperature rise. In the Prior art, since about 1dB of 
signal propagation losses in the bypass relay switch of the change section of a superconduction 
digital disposal circuit and its bypass circuit etc. occurred, the technical problem at the sacrifice 
of the property of the superconduction digital disposal circuit 4 that a super-low loss property is 
the description occurred. When a digital disposal circuit 4 was a superconduction band pass filter 
and the bypass relay switch of 1dB of insertion losses was specifically used since an about 
0.5dB insertion loss was realizable if it designs well, the engine performance was not for the 
insertion loss of the whole containing a superconduction digital disposal circuit to deteriorate 
greatly with 1 .5dB, and to be utilized. 
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MEANS _ 

[Means for Solving the Problem] In order to solve this technical problem, invention according to 
claim 1 The 1st signal-transmission track which consists of a superconducting material, and the 
2nd signal-transmission track which consists of a usual state conduction ingredient, The 
outgoing end of said 1st signal-transmissionj track is connected to the 1st digital disposal circuit 
which consists of superconducting materials. The outgoing end of said 2nd signal-transmission 
track is connected to the 2nd digital disposal circuit which consists of usual state conduction 
ingredients. And both the input edge of said 1st signal-transmission track and the input edge of 
said 2nd signal-transmission track are connected to the signal input transmission line, and it is 
one (here) twice (4+m [ 1/]/2) the die length of the guide wave length from the input edge of 
said 2nd signal-transmission track, m considers between the outward trip of the signal of said 
2nd signal-transmission track, and return circuits as the configuration which made ###### 
connection in the location of zero or a positive integer through the property component from 
which an impedance changes depending on the temperature of said 2nd digital disposal circuit. 
[0006] Moreover, the short circuit component which invention according to claim 2 becomes 
from the ingredient into which resistance changes [ a property component according to claim 1 ] 
suddenly with temperature, or in the configuration cooled by the same cooling member which 
consists of capacitors by which the series connection was carried out to this short circuit 
component, and cools the 1st digital disposal circuit Said property component also carries out 
usual state conduction transition, resistance goes up, and it is made for the impedance of a 
property component to serve as a sufficiently big value from the characteristic impedance of the 
2nd signal-transmission track in the case of usual state conduction transition of the 
superconducting material accompanying the temperature rise of said 1st digital disposal circuit. 
[0007] A superconducting material is desirable as an ingredient into which resistance changes 
suddenly with temperature especially. A property component according to claim 1 invention 
according to claim 4 Furthermore, a diode switch, Or consist of the capacitor and diode switch 
by which the series connection was carried out, and the variable resistive element from which 
resistance changes depending on the inductor for a signal cut and the temperature of the 1st 
digital disposal circuit is minded. Said diode switch considers as the configuration by which 
forward-bias connection was made, and in the case of usual state conduction transition of the 
superconducting material accompanying the temperature rise of said 1st digital disposal circuit 
Resistance of said variable resistive element goes up, and the transition drive of said diode 
switch is carried out from an ON state at an OFF state, and it is made for the impedance of a 
property component to serve as a sufficiently big value from the characteristic impedance of the 
2nd signal-transmission track. 

[0008] It is desirable to consider as the configuration cooled by the same cooling member which 
cools the 1st digital disposal circuit by a variable resistive element consisting of a 
superconducting material in said invention especially. 

[0009] The property component 2 according to claim 1 invention according to claim 6 Moreover, 
a diode switch, Or it consists of the capacitor and diode switch by which the series connection 
was carried out. It considers as the configuration which said diode switch drives through the 
inductor for a signal cut with the output from the temperature sensor which measures the 
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temperature of the 1st digital disposal circuit. It is made for the impedance of a property 
component to serve as a sufficiently bigger value than the characteristic impedance of the 2nd 
signal-transmission track by detecting the temperature rise of said 1st digital disposal circuit, 
and changing said diode switch into a forward-bias condition. 

[0010] Next, the 2nd signal-transmission track where invention according to claim 7 consists of 
the 1st signal-transmission track and usual state conduction ingredient, The outgoing end of said 
1st signal-transmission track is connected to the 1st digital disposal circuit which consists of 
superconducting materials. The outgoing end of said 2nd signal-transmission track is connected 
to the 2nd digital disposal circuit which consists of usual state conduction ingredients. And both 
the input edge of said 1st signal-transmission track and the input edge of said 2nd signal- 
transmission track are connected to the signal input transmission line. Each input edge of said 
1st signal-transmission track and said 2nd signal-transmission track to the guide wave length 
(here) twice (4+m [ 1/]/2) the die length of each m makes . short circuit connection of between 
the outward trip of the signal of each transmission line, and return circuits respectively in the 
location of zero or a positive integer through the 1st property component from which an 
impedance changes depending on the temperature of said 1st digital disposal circuit, and the 2nd 
property component. 

[0011] Invention according to claim 8 the 1st property component according to claim 7 
Furthermore, the 1 st diode switch, Or it constitutes from the 1 st capacitor and 1 st diode switch 
by which the series connection was carried out. Said 1st diode switch and 1st inductor for a 
signal cut connect with a serial. The 1st variable resistive element from which resistance 
changes to juxtaposition depending on the temperature of the 1st digital disposal circuit is 
connected with this. Consider as the configuration to which direct-current bias of these was 
carried out through bias resistance, and in the case of usual state conduction transition of the 
superconducting material accompanying the temperature rise of said 1st digital disposal circuit It 
is made to make the impedance of the 1st property component sufficiently smaller than the 
characteristic impedance of the 1st signal-transmission track by resistance of said 1st variable 
resistive element going up, and changing said 1st diode switch into a forward-bias condition. 
[0012] In said invention, the configuration cooled by the same cooling member which cools the 
1st digital disposal circuit by the 1st variable resistive element consisting of a superconducting 
material is desirable. 

[0013] Invention according to claim 10 moreover, the 1st property component according to claim 
7 It consists of a diode switch, or the 1st capacitor and 1st diode switch by which the series 
connection was carried out. [ 1st ] It considers as the configuration which said 1st diode switch 
drives through the 1st inductor for a signal cut with the output from the temperature sensor 
which measures the temperature of a digital disposal circuit 1. It is made to make the impedance 
of the 1st property component sufficiently smaller than the characteristic impedance of the 1st 
signal-transmission track by detecting the temperature rise of said 1st digital disposal circuit, 
and changing said 1st diode switch into a forward-bias condition. 

[0014] Furthermore, the short circuit component to which, as for invention according to claim 11, 
the 2nd property component of a publication becomes claims 7-10 from a superconducting 
material, Or it consists of the 2nd capacitor by which the series connection was carried out to 
the short circuit component which consists of a superconducting material. It considers as the 
configuration cooled by the same cooling member which cools the 1st digital disposal circuit. 
Said 2nd property component also carries out usual state conduction transition, resistance goes 
up, and it is made for the impedance of the 2nd property component to serve as a sufficiently 
big value from the characteristic impedance of the 2nd signal-transmission track in the case of 
usual state conduction transition of the superconducting material accompanying the temperature 
rise of said 1st digital disposal circuit. 

[0015] The track where the property component 2 consists of a superconducting material, Or it 
consists of a capacitor 2 by which the series connection was carried out to the track which 
consists of a superconducting material. It considers as the configuration cooled by the same 
cooling member which cools a digital disposal circuit 1. Said property component 2 also carries 
out usual state conduction transition, resistance goes up, and it is made for the impedance of 
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the property component 2 to serve as a sufficiently big value from the characteristic impedance 
of the signal-transmission track 2 in the case of usual state conduction transition of the 
superconducting material accompanying the temperature rise of said digital disposal circuit 1. 
[0016] The 2nd property component of a publication invention according to claim 12 to claims 7- 
10 Moreover, the 2nd diode switch, Or consist of the 2nd capacitor and 2nd diode switch, by 
which the series connection was carried out, and the 2nd variable resistive element from which 
resistance changes depending on the 2nd inductor for a signal cut and the temperature of the 
1st digital disposal circuit is minded. Said 2nd diode switch considers as the configuration by 
which forward-bias connection was made. In the case of usual state conduction transition of the 
superconducting material accompanying the temperature rise of said 1st digital disposal circuit 
Resistance of said 2nd variable resistive element goes up, and the transition drive of said 2nd 
diode switch is carried out from an ON state at an OFF state, and it is made for the impedance 
of the 2nd property component to serve as a sufficiently big value from the characteristic 
impedance of the 2nd signal-transmission track. 

[0017] The 2nd property component of a publication invention according to claim 13 to claims 7- 
10 Moreover, the 2nd diode switch, Or it consists of the 2nd capacitor and 2nd diode switch by 
which the series connection was carried out:. It considers as the configuration which said 2nd 
diode switch drives through the 2nd inductor for a signal cut with the output from the 
temperature sensor which measures the temperature of the 1st digital disposal circuit It is made 
for the impedance of the 2nd property component to serve as a sufficiently bigger value than the 
characteristic impedance of the 2nd signal-transmission track by detecting the temperature rise 
of said 1st digital disposal circuit, and changing said 2nd diode switch into a forward-bias 
condition. 

[0018] It is desirable as operation aspect of the above superconduction signal-transmission unit 
of this invention that the 1 st digital disposal circuit and the 2nd digital disposal circuit contain a 
filter element. 

[001 9] Moreover, in operation of the superconduction signal-transmission unit of this invention, 
it is that an oxide superconductor uses for a superconducting material as desirable operation 
aspect. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
using drawing. 

[0021] (Gestalt 1 of operation) Drawing 1 shows the conceptual diagram showing the 
configuration of the superconduction signal-processing unit by the gestalt of 1 operation of this 
invention, and the 1st signal-transmission track 1 is connected to the input conduction track 3 
in drawing 1 in the location of 2nd signal-transmission track 2a and node A-A\ In explanation of 
the gestalt of this operation, and the gestalt of future operations, the gestalt of the expedient 
top of explanation and the transmission line is performed as an parallel track. The die length of 
2nd signal-transmission track 2a is twice (4+m [ 1/]/2) the die length (it is here and m is zero or 
a positive integer) of the guide wave length (Iambdag2), and 2nd signal-transmission track 2b 
which has the same property as it is connected to the location of other end C-C\ The 1st digital 
disposal circuit 4 which consists of superconducting materials is connected to another edge of 
the 1st signal-transmission track 1, and the 2nd digital disposal circuit 5 which consists of usual 
state conduction ingredients is connected to another edge of 2nd signal-transmission track 2b. 
Digital disposal circuits 4 and 5 are the circuit units which realized functions, such as a band- 
pass filter which lets only a desired signal pass, and a correlator which takes correlation of a 
spread-spectrum signal, and make the characteristic impedance of the signal-transmission track 
1 and 2b adjust those input impedances mostly to object signal frequency. Short circuit 
connection of each outward trip and return circuit of a both line way is made with the property 
component 7 in the location of 2nd signal-transmission track 2a and node C-C of 2b. An 
impedance changes depending on the temperature of the 1st digital disposal circuit 4, and the 
property component 7 consists of a superconducting material or a diode switch, when the 
temperature of the 1st digital disposal circuit 4 rises and the property deteriorates At the time 
so that the bad influence which it has on the system by the property degradation may be 
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prevented For example, when it goes up to temperature which the superconducting material 
which constitutes it transfers from superconduction to usual state conduction, and causes 
property degradation Compared with the characteristic impedance of 2nd signal-transmission 
track 2a and 2b f what was' constituted so that the impedance of the property component 7 might 
change from a very small vplue to a big value is used. The gestalt of concrete operation of the 
property component 7 is mentioned later. Here, the principle of operation is explained below. 
[0022] (at the time of normal actuation) In drawing 1 , when a digital disposal circuit 4 is in the 
temperature which maintains a superconductive state and is functioning normally, it attaches and 
explains. The characteristic impedance of the input transmission line 3 and the 1st signal- 
transmission track 1, signal-transmission track of ** 2nd 2a, and 2b is respectively set to Z0, Z1, 
and Z2, and a propagation constant is set to betaO, betal, and beta2. As for each characteristic 
impedances Z0, Z1 r and Z2, specifically, it is desirable to make all equal. Moreover, as for the 
input impedance of digital disposal circuits 4 and 5, it is desirable to have consistency mostly in 
the characteristic impedance of the signal— transmission track 1 and 2b respectively to the signal 
frequency currently now taken into consideration. Moreover, the impedance of the property 
components is set to Zs2. Since it is as small a value as loss of signal-transmission track 2a 
and 2b can be disregarded when actual, the impedance Zin2 of 2nd signal-transmission track 2a 
seen from the location of A-A' in this case is set to (several 1). 
[0023] 
[Equation 1] 
Zi-fi= (Zs) e /Zct, 

[0024] Here, ZCt is [0025]. 
[Equation 2] 

Zct»Zl • Zee/ (Zi+Zai) 

[0026] It becomes. The impedance ZAin at the time of seeing the point of A-A' from the input 
transmission line 3 is given by the degree type. 
[0027] 
[Equation 3] 

Zfttn=Zi • Z\m/ (Zi+ Z »««) 

[0028] Now, it becomes as big a value as ZCt becomes almost equal to Zs2 and two can be 
disregarded compared with ZinZ2, when sufficiently small compared with Zs 2Z2. Therefore, ZAin 
becomes almost equal to Z1. An input signal 8 is spread from the input transmission line 3 only 
to the direction of the signal-transmission track 1 (signal 9), and a signal 11 stops spreading it in 
the direction of signal-transmission track 2a in this operating state. Therefore, a signal 3 spreads 
almost without a loss [ **** ], and signal processing is inputted and carried out to the 1st digital 
disposal circuit 4 as a signal 10. This processed output signal can be used in a system. Since it 
is advantageous constitutionally to cool like the superconduction digital disposal circuit 4, and to 
use as for the signal-transmission track 1 , the propagation loss is small enough, it can ignore, 
and the signal power transmissibility T1 to the input signal 8 of a signal 10 is given by (several 4). 

[0029] 
[Equation 4] 

Ti = ( l — i r i B ) • Zd/ <zq + z.o 

[0030] Here, gamma is given by the degree type. 

[0031] 

[Equation 5] 

T = -Z.£/ ( 2 Zo + Zaa) 

[0032] Moreover, the signal transfer loss L1 (dB: decibel) is expressed with (several 6). 

[0033] 

[Equation 6] 
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Li=-1 0 Log (TO (JMfcttd B) 

[0034] As a concrete value, if Z0=Z1=Z2=50ohm, the signal transfer loss L1 can realize the value 
of 0.5dB or less by about 6.7ohms or less, and Zs2 can realize the value of 0.1 dB or less by 
about 1.2 ohms. 

[0035] (at the time of bypass actuation) Next, it attaches and explains to actuation in case the 
superconducting material of a digital disposal circuit 4 does not function normally at the 
temperature which carries out usual state conduction transition. Since the superconducting 
material of a digital disposal circuit 4 serves as usual state conduction in this condition, since 
the output of a digital disposal circuit y becomes less normal, in a system, it cannot use that 
that input impedance is shifted from the characteristic impedance of the signal-transmission 
track 1 in many cases. On the other hand, in the direction of a digital disposal circuit 5, since a 
normal signal-processing output is obtained by the reason explained below, in a system, the 
stability of a system improves by choosing the signal of this one. It is attached to this principle 
of operation, and explains below. 

[0036] In drawing 1 , when the input impedance Z4 of a digital disposal circuit 4 does not have 
consistency in the characteristic impedance! Z1 of the signal-transmission track 1, die-length 
less-than-carload lot1 of the signal-transmission track 1 can be adjusted, and the impedance 
Zin1 seen from the A-A' point can be set up sufficiently more greatly than the characteristic 
impedance Z0 of the input transmission line 3. When Z4 is smaller than Z1, by making track die- 
length less-than-carload lot1 one (it being here and m being zero or a positive integer) twice 
(4+m [ 1/]/2) the die length of the guide wave length, impedance conversion is carried out like 
(a-one number), and, specifically, it can be made a sufficiently big impedance. Moreover, 
conversely, when Z4 is larger than Z1, one can be made equal at ZinZ4 by making track die- 
length less-than-carload lot1 one (here, k being zero or a positive integer) twice (k/ 2) the die 
length of the guide wave length, such a configuration — setting — an input signal 8 — all are 
almost transmitted in the direction of signal-transmission track 2a (when the impedance of the 
property component 7 is sufficiently larger than Z2, it is, so that it may state below). Moreover, 
since Zin1 can be considered as the pure resistance R by adjusting less-than-carload lot1, it is 
attached to the value of R at this time, and the transfer loss over the input signal 8 of a signal 
1 1 is set to about -0.1 dB or less, when the value of R is Zabout 2 or more twice 1 and the value 
of about -0.1 8dB or less and R is about 2.8 or more times of Z1. Moreover, in node A-A\ when 
Z4 has consistency in Z1, although some reflection exists, a signal 11 spreads to signal- 
transmission track 2a (in being Z1=Z2=Z0, one third of reflection will occur, and to signal- 
transmission track 2a, one third of the power of an input signal 8 will spread). 
[0037] When the components of the 1st signal-transmission track 1 are usual state conduction 
metals, such as copper metallurgy, although it is as mentioned above since a characteristic 
impedance and transmission loss are hardly affected even if the temperature changes dozens 
degrees near 77K In using oxide high-temperature-supercondactor ingredients, such as oxide 
high temperatures supercondactor, such as Y system, and Bi system, Tl system Since the 
resistivity at the time of a usual state conduction condition is a fairly large value about 10- 
3ohmcm and compared with a metal, a greatly different phenomenon will appear in the time of a 
superconductive state, and the time of carrying out usual state conduction transition. It is 
concretely explained below by making the transmission line into stripline track structure. 
[0038] Although the 1/4 guide wave length is set to about 13mm at this time that what is 
necessary is just to set track width of face to about 0.1 7mm in order to set that characteristic 
impedance to 50 ohms when LaAI03 single crystal (specific inductive capacity 24) with a 
thickness of 0.5mm is used for a substrate Since the direct current resistance of the stripline 
track per cm is set to about 600ohms, the magnitude of attenuation of a signal serves as a value 
of about 38 dB/cm extent on a frequency of 1.5GHz which is used by mobile communications. 
Since a signal decreases almost also by the die length whose track length less-than-carload lot 
1 is about 5mm, one becomes almost equal regardless of the input impedance of a digital 
disposal circuit 4 at ZinZ1. Therefore, in this case, the input impedance of the 1st signal- 
transmission track which the component of the 1 st signal-transmission track 1 looked at from 
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node A-A' in the time of a superconductive state and a usual state conduction condition serves 
as the almost same value, and since Z1 and Z2 are usually taken equally to ZO in this case, to 
signal-transmission track 2a, one third of the power of an input signal 8 will spread it as 
mentioned above. 

[0039] as mentioned above, — although it depends for the rate on a design — an input signal 8 - 
- a little, or serves as a signal 1 1 and spreads the inside of 2nd signal-transmission track 2a. The 
signal transfer loss (ratio of the power of a signal 1 12 to the power of a signal 111) L2 in node 
B-B' by the impedance Zs2 of the property component 7 is expressed with (several 7). 
[0040] 
[Equation 7] 



[0041] For example, the signal transfer loss L2 is set to about 0.4dB by the, case where Zs2/Z2 
are 10, and, as for the signal transfer loss L2, about 0.1 dB or less is realized for Zs2/Z2 or more 
by 43. Thus, since there is almost no reflection by node C-C and it will be inputted into a digital 
disposal circuit 5 as a signal 12 by making the impedance Zs2 of the property component 7 into 
a value bigger enough than the characteristic impedance Z2 of signal-transmission track 2a, in 
the whole system, desired signal processing becomes possible by using this output. Generally, 
since a digital disposal circuit 5 consists of usual state conduction ingredients, such as a metal, 
although it is inferior to the digital disposal circuit 4 which consists of superconducting materials 
in respect of loss and properties, such as sensibility, stable signal-processing-system actuation 
is realizable in this way with the configuration of this invention. 

[0042] It is attached to invention about the property component 7 described here, and a drawing 
is used for below and an example is explained to it. 

[0043] (Gestalt 2 of operation) Drawing 2 shows the conceptual diagram showing the first 
operation gestalt of the property component (2) part which is the component of the 
superconduction signal-processing unit by the gestalt of 1 operation of this invention. The 
example constituted from a capacitor 127 by which the series connection was carried out to the 
short circuit component 117 which the property component 107 as a means to change an 
impedance by drawing 2 in connection with the temperature of a digital disposal circuit 4 (it 
illustrates to drawing 1 ) in node C-C with the 2nd signal-transmission track 102a and 102b 
turns into from the ingredient into which resistance changes suddenly with temperature is 
shown. What is necessary is to limit nothing to this, but for the superconducting material which 
constitutes a digital disposal circuit 4 to be the temperature below the temperature transferred 
to usual state conduction from superconduction, and just to be with the ingredient with which 
resistance decreases rapidly, although it is desirable to use a superconducting material as an 
ingredient into which resistance changes suddenly with temperature. For example, CMR of La1- 
xSrxMn03 which shows an unusual temperature resistivity change, La1-xSr1+xMn04, and a 1 
(Nd, Sm) / 2Sr1 / 2Mn03 grade 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The conceptual diagram showing the superconduction signal-processing unit by the 
gestalt of 1 operation of this invention 

[Drawing 2] The conceptual diagram showing the first operation gestalt of a property component 
part of the superconduction signal-processing unit configuration element by the gestalt of 1 
operation of this invention 

[Drawing 3] The conceptual diagram showing the second operation gestalt of a property 
component part of the superconduction signal-processing unit configuration element by the 
gestalt of 1 operation of this invention 

[Drawing 4] The conceptual diagram showing the third operation gestalt of a property component 
part of the superconduction signal-processing unit configuration element by the gestalt of 1 
operation of this invention 

[Drawing 5] The conceptual diagram showing the superconduction signal-processing unit by the 
gestalt of other operations of this invention 

[Drawin g 6] The conceptual diagram showing the first operation gestalt of the 1 st property 
component part of the component in other examples of an operation gestalt of the 
superconduction signal-processing unit of this invention ( drawin g 5 ) 

[Drawing 7] The conceptual diagram showing the second operation gestalt of the 1st property 
component part of the component in other examples of an operation gestalt of the 
.su^wconduction signal-processing unit of this invention ( drawing 5 ) 

[Drawing 8] The structure illustration showing other operation gestalten of the 2nd property 
component part of the superconduction signal-processing unit configuration element by the 
gestalt of operation of this invention 
[Description of Notations] 

1,401a, 401b, 501a, 501b, 601a, 601b 1st signal-transmission track 

2a, 2b, 102a, 102b, 202a, 202b, 302a, 302b, 402a, 402b, 702a, 702b 2nd signal-transmission track 
3 Input Transmission Line 

4.404 The 1st digital disposal circuit 

5.405 The 2nd digital disposal circuit 

7, 107, 207, 307, 406, 407,506,606,707 Property component 
8,408 Input signal 

9, 10, 11, 12, 111, 112, 211, 212, 311, 312, 409, 410, 411, 412, 509, 510, 609,610,711,712 Signal 

117,717 Short circuit component 

127,227,527,626 Capacitor 

21 7,31 7,51 7,61 6 Diode switch 

237,337,537,636 Inductor 

247,547 Variable resistive element 

357,656 Temperature sensor 

367,666 Drive circuit 

704 Earth Electrode 

727 Beer Hall 
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& ant 2 ©fi-stfci^jg <t . etriB^ 1 ©M#e^^s§© 
ia*4«*«ae»tm*>?»*«s na» 1 ©fi-^tesiHiss 

o . i98B9i 1 <Dm^fcmwM<DA*>m t mam 2 ©«# 

ti. WEflll Oflt-^eaHMSte-JfcW. mrlB^2©m-^{£ 
■3fe»B©*<i©A*4»*»6*<r©WJiS*© (1/4 + 
m/2) (g©S3 (CCt. m»^*/c«iESS») ©^ 
BffCcSt^-C. IJIB^l ©ff-^-*S : ®liI8§©jaffiK:te# : L/-C 
A > f- ^>^©^{b-T 1 ©tSteS*-?-** ^^2 © 
^^?r^L-C. S ^ ©e^^S§©ff -^©eES§ i^fgg 

Cif*^8] ^ 1 ©ItttlS^. ^l©^-r^-F^ 

-^gs sfc«. it^j^^n/c^icn^^iJ-i^ 

l©y-Y*-FX-f »^*»6SC0. H5IBmi©^-r*- 

tcgi^^n. cni3£^j«:. ^i©m#Ms@gs©ss 
icgi&Lxi&vmmifrrzm 1 ©oj^fitJt^^s^s 

«fiS{cS5-r. ^iB^ic^i^SHSSojagJ^w:^^ 

®e^tt*4©^e^iK^©^tc. b«sb^ 1 <D^m*m 
*<Dtm.&±M ux mriB^ i©#-r=*--F;w 

^[Sl^VT^SiKl-r-SCttCfcO. ^1©«H4^© 

*HI*J«7 CClBtg©iSG^(i#MS^a„ 

») . m 1 ©fs#*D30BS£?$i3J-r£l5J— ©J^iP^KJ: 

»)>&ai3h**jatc*ftci*«p«fr*ai*i8«cK 

[g»*9 10 3 » 1 ©^tt^T**. * 1 ©#-f F 

* -f ?» ^ * nfc^ 1 © => > tm 1 

©^-r*- fx-^ v*ttf>hts:K>. mm&mmffi 1 ©s 
^a'j«-r-sias-fe>^*>6©tB^jK:<fcO<i-^* ?hffl 

©^l©^>^^^?r^L.-CB!riaSl©^-('*- FX-f 

» ^^fESbsns^fiStc^-c, mzsm 1 ©e^smss 

©tagi^^ftlfCmilE^l©^^^-- F^-f v^=& 
IB^fSl-'W T^t^«:-r -5 c i tc «fc <9 . m 1 ©#14*^- 

©-f>f-^>^*. p 1 (Dm^&mms&oim -r > t 

- 5^>x «fc 0 1 < t *> J: 5 tc btc C <t ^«fS4 i 

■fzm&M 7 tc!Ei£©ee*i{i-*t#9i£sg. 
[ 113 m2 ©^tt^**. ae»tm* 6 ft 



(3) 



RStcst-c. mam i <Dmmum®t5<Di&g.±.mc&'im 

£^i*f£U-tJgin#-hJ?U fff2©#fcy^©>f >f- 

y > x #ffi 2 ©fl»£as*is©iett ^>f-^>^<fc f j 
82 ©#•**- fx>t vi-tfrhtt*). mmy-j\-m<D 

B2 ©-f > J:t>\ IS? 1 ©<t-^MilIilK©SJe^ 

tfi#UTJ5!S#*fb*4*2©nJ^fiW^i4:it^tc 
/M^-C. frl2m2©^-f*-F^-< f^JB^FSl^^T 
^»»3tifc*BEK»r. 1 ©«#*BffillKKD» 

e±#pc# *> ®e^«*4©^e^e^©^«:. msm 2 

©^J^g!n*^©fitn:*5±^ L TOTBB 2 © ^ * - F 
©ttttJKT© > t - *#ff! 2 ©<1-^£^S§©^ 

ci*!t*«<t-r5g»#S7~i o ©^rnAHciats©® 

[W*3S13] ^©WttJfrf'**. »2©^-C*-F 

s&2 ©#-*:*•- Fx-r ~j t.tr>ht£K) . m\<Dmm&m 

@IS©fil£*S45£T -5 SS'te > 1^ 6 ©W#«: J: «5 fs# 
*y hffl©^2©^>^^*4/M/-CftfiBm2©^^^- 
- F*-f * ^fgS&Sft&^fiSKfS-T. Soffit 1 ©ff-^ 
M8lH!S8©fiK±# ; S:^0b-cmi2^2©^^^- F* 
-f -^^^JB^^VT^«^«:-rsciCCj;<p. lit 2© 30 
*#&*-?-© -i'>f-y>^*\ IB 2 ©<s-^Gi^8S©1t 
1£W > fcT- f> * «fc 0 fc+#A# tt« t ft S J: 5 «c L tc 

ct&%w.t-?2>n>£m7'- 1 o©i^-r*iMcia4£©® 
ti§jjy®i 4] m i ©it-^&asss. fcj:t>\ m2© 

iae^^Mffi^s. 40 

[#£BJ©f£fflft§&SB] 
[0 00 1] 

■< Jl/*^©{l^S!iSli5ISg^- 5. r {C&M»"C\ 
[0002] 50 
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[fi£3fc©&as] se*©ffle*«#«!a3.- r -c«. m 

*rt4"C#fiR § n •sm-^MSIelBS© 2 S«c©«^aiHl88 

Bficte. /"W^y U-*>f ^SrigSbUTA^JdSSgSr 
^e^«5f4©^*-r^"^lHlS8K:WO#x-C. A#fi-9*HI 
^ToTI^/c. ^X.ti. Superconductinq Core Technol 
oqies, Inc.tt© REACH 7 "©# £ O ^C«. 
^JV>i*tlKjftttStl4«Mt«li«e ( L N A ) 

[0003] 

[ ¥mififfi®. l ± -5 i -r •£> ) c ©ee^ft^^ai 3- 
x-mm-fzzt-tfi'&mttjiZifi^ «-^s5®iHiK©eG* 

[0004] ±ie© i 5 aeawbf^tc 

t*. <s«^. is.®e©<t^asf)f'p?:tft\ fijg-L#w: 

^^n-^MSttfp©*^^ 1 1 z> . se*©^ji5-c 

eG^fl^SIIlSSi. ^■©>'<^>'^lHliES<i:©W5 
#^.g|J©>'W>'^ U £ft-^£JR» 
1 d BgflE»*-i-4*«:. fiffi!S^!|ftt*5^^t?*> 
^.fiGagm#MaiiI8S4©#14*^4«cOrL'S 
3&s*ofc. JM*lftK:tt. fs#^ffi[HlK4*sfil£ 
|;OF/^7 ^;v^©Ja-^«:a. SSKiaH-f-Si 
0. 5dBffg©}fAJI^* s ^-C#*©-C. »A»^ 

1 dBOM-f/>'Xy U-^-r^lrffil^i. 
#*2kSI[l!S«r^ti^^©»Aa3fe*i 1 . 5 d B i A* < 

^tbr. -e©tt#g*iffiA^n^iiCtiitt-,rt,^c 0 

[0005] 

[gliB4»f9ir4fc*'©*-©] ^©Sli^^-r^/cJt) 
tc. l fciaiS©^^, fie«*t*4*^^cS^ l 
©ft-^-e^l^SSi. ^{£2S W4/» 3 6 & & 2 ©m-^ei* 

2 ©m^em?s©ffi*^* s me«t**4*^*fiS$n^ 
^2©ft#®aiHisg«:s^c3n. *»o. tiriB^i©ft# 

(ol^SS© A*^ i mszm 2 <Dm^Bxmffi<DAJoSm t 

*s*K«^A*eai«Btc«iftsti. B5fs^2©^e 

a£BKOA*«* > '5«l*J«fi© ( 1 / 4 + m/2 ) fg© 
S$ (ccr, mti^S/cWiESIgfc) ©ig^f«cM-t«»-r . 



[0 00 6] *fc % »3»I2CCE»D»l8tt. 
IBIS 1 ©(|^^B<DaflLJb#«c#5iBe3Wm>W 

^§o^pi4>r > ^>x ± o ttiat <fc 

[000 7] *«c. JWKJ:.0*aa«aW3>aCr*«f4i 
9§tt. 1 2^ FX -f ? 

-r > tr- y > ^ *j» 2 <o«#eaaw»o«Ftt ^ > 

[ o o o 8 ] fl#«c, «re«!HK:*H^ pJ^fifK*^ 
ae»tt»3!P6ft d , * i <D«#^i5iB*?ftaiT*i3 

[000 9] */c. »«316 fcEiWDSHBtt. M*S 1 
CCEtROltttSR^*^ -*4*- FX 4 *fctt, 
S^U^$n/cn>7 r >^<b^^^- FX-f 

FX>f y^f>mmtii>m^tL. iiuESfll 
©«#^H»©«aLbJ» U T fJE - F X 

[0010] fS^3S7 CcdKOftHU:. » 1 ©ft 

4 . web i (om^msm^m^ffia&mti^ 6 

Ofi^aiglSSCCgj^Sn, *>o % ftuElfl 1 Ofs-^G^ 

^scDA^ffi 4 me* 2 <D«#eaaw»D a*« 4 **« 

fcff«A£e»IIB«:ttttSti. ME* 1 Ofi^fi 
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Bfc<fctf, 'lWB»2©«#eSiaR»0»^©X*** s 6 
(l/4+m/2) fg<DS£ (CC 

mnnmM mcoum k «a? u r ^ > e - y > x <d^< br 

4*l(D4#!«^te<fcCJW2 0»1«dF-*^Ur. 

<z>esi«is©<i#©a»4«K(DPj*, &**s*&s^L 

[0 0 1 1 ] HCC, »*^8fciBtt<3r>*?8«, lf*^7 

10 *fctt, a^jjg^^n/c^ion>f = >if4micD 

FX>f »**6«teSU ME* \<D9A F 
n 6 T X gtS b TtS^V T X $ tltcffifS, 4 

u me* i ®m^mmfo<DUg±&ic& 9 asm* 

fsKDWeWB»<DBR«:, ME* 1 CDpJ^ffiJn^T-OSK 
*i±»brlulB»loy-Y*- FX-/ ^^^JIR*^^ 
TXtR»fc-r*c4K:j:D\ ^l<^^^^> fc '- 

[0012] «rE»P!CcJH>T. * 1 OpJ^SK^ ^ 

[0013]*/c 1 0 KHBtS<D^BJte. 

7K:IB«©»l©»tt«^-^ »l©y-f*-"F^-f? 
^*fc»a50»*3 tltefll 1 >t^>^4^ 1 CD^-< 

fx-y v + tfrhti*). m^$mM& 1 <Z>iBl£*a9 

IBtt ^ n-SUtJSE 4 L % MIBS 1 CDfs ^-^illHlSScDSSi 
^TX««gCCT4C4CCj:0, 01CD<ttt*^D^>f 

[0014] Etc, M3?jg 1 1 CCIBI8©*IB«. »*S 
7^6 1 0«cE«©*2©«tt«-f*s, jHe3W*S*6 
«c*JD»*^ ***** iHfiaM**4^e>tt&®tt*^ 1 4 
i!JUSi^5n/c^2(D^>y :: >^4^^3SD, ^lCDft 

1tfi£4L, WfB*l<0©#*Q«lelB<Diaa±»«:#^je 

^> x^m 2 oft#e^BcD#i4 > f - ^> x £ o 
[0015] wtat* z afi* M&mttmfrhtezmz, 

>ftai8M5f«:j:o?ftiP3n*«Sc4u. mriam^siiss 
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2 © W > f-^>^.^<i#S*SS§ 2 ©#14 -f > tr- *r 
>*=fc9 ftfili ft 5«:L.rc4>©-c£>.£>. 

[00 16] Sfc, M#S 1 2 tClStS©^HJ«, 
7 frh 1 0 C£fEi£©JiS 2 (DrnkM-T-tt, m 2 CD -f * - 

<h^2co^'f f*4 v?-tipt>u*)> mmo-jvm 
<Dmz<D-iy*fi>z*s&v. % i ©<i#msieiss©&k 

cc/rur > iiieJ£2©y4*- f*^ ■^amfrft-'-w io 

& -f > f - # > x «fc 0 # ft ffl <t ft 5 <fc 5 K L/ tc 

i><DX$>2>. 

[ooiTiiJt i 3 «:i2iE<D^Hj«> m^qf 
f* s?ctt. ii^im^3n/cm2©a>7 : >-y- 20 

4 > f - * «t 0 i>+tt t ft 18 t ft h <fc 5 cc i> tc 

i><DX&Z>. 

[0018] JiLk©, #£69iCWB©»(I**GaS.*- v Y 30 

©*ss«»£i."c. jb 1 ©m-sr&smss. m2 
[ooi9]$fc. *:^©@e^m#e^^-- » 1- cd 

[0 02 0] 

[0 02 1 ] (HSS©7f2lg 1)11 \i£%.$m<D-$m<D 

*7ni>. m ucts^xm 1 <Dm^&3£tm n*. ^2cd 

m-^eiii^SS 2 a i SiK* A - A ' ©*§fr T A^fe^^ 

b§ 3 tc^giK § n-c t, > s . *nsscD^*s<t wmomM 
<mm>wm.^x^ wm<bws±~ ^ssmm 

aOS^li^cogrtStS (A 01 ) CO ( l/4+m/2) 
1S©g<* mttltgfcttjESiR) X2bK>. ffeS 

C-C ©HdrKtt. ^n£I^C$H4£W-f Slil2©1§ 

q&mu 2 b 3 nx c > ■?> . m 1 con-^eiti^ss 

io*> 5 -*©«»«: tiffl©i»»4*>6«J5SSti*Jlll so 
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©If ^SHSS 4 n. » 2 ©fl#£i3§&88 2 b 

itiKnf)©A*of-?>xa, ft^-e^i^sgi 

teJrO'2 b©#tt-f>b--^>X{c«(SH^-21±S„ M 
2 ©ff^-ei^Sg 2 a t 2 b ©SR#. C - C 1 ©«ff 

ms. ttffiR^TB. ^i©it^-iasnsg4©?ag«: 

». ^/cti, ^-f*- K;^? ^•c«WE3*ixt>4. 
9 1 ©{f-^^110S§4©SS*5±^bT-?-©#tt*s^t; 
L-fcB#, ^t,Ha< ^-©^Ftt^-ftfcts^^-f-AjcsiS-r 

^cBftc, ^2©ff#ei^8S2 ate«fcc>'2 b©#14-Y> 
b-#'>XK:i±-<-C. #^^7©W>f-^>^A5# 

arr-5. CCttt, ^-©S)f^MS«:-3l^xJilT«:giHj-r 

[0022] (jEmt&ftas) la i «:*ji»t. m^tm® 
if. m i ©ft^e^i^ss i . m 2 <om^Bmmss 2 a . 

2 b©#14^>f-$'>^=£: > Z„. Z,. 

##14^>f-^>^Z.. Z,. Z 1 «Mtl?L< 

^. 1f#e^SSl*ia:c72b©#14-Of-5 r >^«: 

-r>f-^>^?:z.:ii--5. <> m^m^ifCit. 

^S§2a> 2 b©a^*^tS"C#^< 6C»/h3CMi-C 
^^©■r*, C©*^-©A-A' ©JSBfrA^m^ 2 ©ft 
•^fciiiSif§2a©^>f-^>XZ ) „ I «. (SH)<t 
ft-5. 

[0023] 
[»1] 

Zi.t= (Ze) e /Zet, 

[0 024] CC-C. Zc,« 

[0025] 

UR2] 

Ze« = Z* ' Z"*/ (Z*+Zoi) 

[0 0 26] <tft.5.„ A^G^^K3*^A-A' ©«fi 
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[0 02 7] 

[K3] , ' 

Z«iin=Zi • Zme/ '(Z«+Zi"«) 

[0028)4, Z^ffiZ^Cit^-X+^i^^m^. 
B. Z cl ««tfZ. 1 {C^L< ttO, Z.nitiZ.Kltb^-C 
«im-Ct-5»< e>UA&affl£aS.> ,8£o-C, Z.,.tt« 

#8 ttAAio&iH 3 * ?>fffil«B 1 ©^/cWKfi 
SSL, «t-*f9) . fi-«t£a&*B2a©#K:tt{t*»l 1*5 

L. if 10iU, mi(0flr#*SlllK4{cA*Sti 

tffjsiijhi.. v-xf-A-ctacoMs^n/ctb^iff 

#1 0 ©A^# 8 «c*Tr T,. 4 <K 

4) -C^ZhtlZ. 

[0 02 9] 

[»4] 

Ti= (i - i r D • z./ (Zo+z.o 

[0030] cc-c, rB^-e^ens. 

[003 1 ] 
[»5] 

r=-z.«/ (2 z« + z.o 

[0032] -tOflr-^iEjlJIBteU (dB:f-> 

-^1/) B («6) t^StlS. 
[0033] 
[86] 

Li=-10 Log (TO (fffilidB) 

[0 034]ftf*«ft«4l/ttt. Z 0 = Z a = Z J = 5 
OQitii, Z.,*s*j6. 7 Q«Tfft#e^Ji^L 
,#0. 5dBJyT©ffi. ttl. 2QT0. 1 d B«T 
©fBtf9Hrc**. 

[003 5] <<r.-f /tX»fW) JMC. A-?«IIiaH.4 

^K4©aeawm*JiitiB»iac*te«>«:. *©a* 

> f- ^>^^m-^<St^S8 1 ©*5H4-f > f- 
*»6r*rCt»4C&jW3K. *fc. M-SfM3ffi[5|Sg4©tfci 
2>BiE#a fe©rBa < ttSOT, J/XtA-CJtil>5 
Ci*STtfti,>. flWS. flMMaSHR5©:&tctt. fcTF 

X:tA©£?e143W6]±T£. C©ttflOT«:ttl>t«T 
tcgiHj-rs. 

[0 03 6] HHC*K»"C. flr*«ffl0B.4©A*-f> 

t - * z , ifim^GMmssk i ©«f1± -r > t- 
,.,*A*eamB.3©i*tt-f>fc:r-y>xz.j:Dt>+ 
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«fc 9 *>/M «t»$L Ttl ifn8EftO 
(l/4+m/2)e©SS (CCt, mtt**fcttjE 
SK) KTiCifciO. ( ttl ) iHtfc-^t- 

B. *BS*3L T „*«l*3i6*© (k/2) fg©g$ 
(cct, ktt**fcttIES3*) «c-rsci«:J:»j. Z 
,.,*Z«K:*l,<T*C<!:*»-C**. t©«fc*>ai£j£ic 

10 sh>tb. Kt>m^BMitA,£nxifimn&&m&2 

aortic («TK»'<*«t5«:. «ftt«^7©^>e- 
#>x*sz.«fc9fc+#:*#c>*£i&K:tt) £j*;*ns,, 
L T i,*BMBSf*CiK«fc»)Z,. 1 «:*«aaaR-i , r 

5c tas-cts© - ?. comcDRomictt^-cmm 1 

©A*«#8K*tt-s.3t»jfe«. R©fif#z 
, ©^ 2 ««Jb©«p»c - 0 . 1 8 d B SSEWT. R ©ffl 
*SZ,©^J2. 8{&JJLt©B#tC-0. 1 dBUKfeTFi 

as. z.*jz 1 {css-&rs*ft&{c«. mm&A- 
a; «e»c»r. ^©Sfcf s #{if 2 

20 afc<f#l 1 j&ieaSTS (Z^Z^Z.OW^tCttl 
/3©Kt*##fe£U ft-^fei*^gS 2 a tc B Afc fa# 8 

© i /3 <mbj*hw4 c 1 1 as ) . 

[0 03 7] i> L>. SHI ©m#fci£S£i8§ 1 ©*fiStm 

«1»^«©«e*fflPI-c**«^«:B. ^-©ssaj 

eas^Jctta^iiBwrcair*©-*?. _tia© 
«t ^ tea***. Y*-t>B ii, t i s«f©^t®isiae 

&&mvimm(Di&.Vim& 1 o- j q c mwg.t&mictt'< 
30 -cM»i**i>frc**©-c. &GMmm±> w;&.m 

[ 0 0 3 8 ] S&KJl^O. 5mm©LaA 1 0 3 itM£ 

X£5 0 QitSfcftKiJ, fftBMl^O. 17mmi 
mOA<. C©B$, l/4«rt«at*l SmmBlSi 
a S *5. 1 c m^tc D ©^ h V v 7"? -i >«IIE§©ajJiES 
in#ift6 0 0QfigK4>aS©-C. «#©SSSB. ^ 
40 «ji$ii{ir'fflt,^nSJ:5ai . 5GHz©Jii£gtt> 
B, fi3 8dB/cmig©ttt65. ^SSSL Tll ^ 

5mm^iS©sst , 4>tat^<^:'^f■^355j)^«■rs©•c. m 

■f^BI@SS4 ©A* -<> f- ^>^©iPf5JK:^ 6-T . 
Z,„ 1 BZ 1 «:{i(3!^L'<aS. C©Ji-^4CB. 
m 1 ©fff fi^iHISS 1 ©«fittt*4*ijffie^«SS«F<i:me 

^jsgBtir, mm&A-A- fthmcm 1 ©ft-^eiM 

^Sg©A^'f>f-^>XBt5«p|Dfii<ta t 3. c©« 
^KBZ,, Z.^Z.fC^K iS©*i#ilt?*>S© 
■C. laOi^K, fi#ej|^8S2aK:BA*<i#8© 
50 l/3©lM£«tSCi<!:&5. 
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[0 03 9 ] ±fS©<i: 5ic. -€-c[>»-&»SftK:<Sff-rS 
A^fi^ 8 ©&#*>**,¥# 1 li^c-o-C. 02 ©ft 

1 l©S^KStiflf 1 1 2©^}©1±) L 
,« (»7) -CflStlS. 
[0 04 0] 
M*7] 

Ze Zat 

Lt = ( 1 - ( ) 8 } 

2 Z«t + Zs Z»2 + Z« 

[0 04 1 ] Z.,/Z 2 *U 0©8teT?. ff# 

etflUfcUttttO. 4dBiS>), Z. 2 /Z 2 **43Jit 
±r»fi#£*«feL,tti&0.. 1 d BfclT*^£3*»j 
£. C©«fc5«:. *Sfi«FF-7©.f>K-#i<;*Z ll *. 

#t3:<!^4fti< i^i2i u-c^#assihI8S5k:a*s 

fWAUIiaB 5 fcfc&H 4' ©m{£^«f4*>e» *J£ $ ft * 

[0042] c ct^fcHttSf? «:iig-r^»^?i(c# 

[0043] (H86©J&8B 2 ) 02S. ##6313©— ^Jt 

•5. ^ttS J f(2)SP^©0— ©UStJ&ffil^^-riKJ&Ei* 
jjW. H2-C. *2©tW£aaMSl 02 ail 02 b 

4©®&.£c-c «:*H»t\ m#*as@ss4 (eik 

UrolSte*?- 10 7*. ?SKM:<fc "9 aftftfTOJkSEr & 

tmjfr&fc'-sjsi&Si^i i 7 ifi^jgi^snfc^v^v 

tl 27 43&»6«fiROfc«*w-r. Sfitci: Oactaffi^ 
l»3&». HfcCft(C|E^T£©-Ctt&< . <I#MSlHlSg4 

Mil tf. M*&aai:ata*SC{b«rSVr. La,.,Sr,M 
nO„ La,.,S r,.,Mn0 4> <Nd. Sm),, 2 S 

[0 044] H2&C£H>-C. 3>f>tl2 7*Si<. 
SCilStKX^ 1 1 7 T ittSg^C - C ' H&Jitt£ 
ttUTfclH,*. ^©Mti. «T#-CB. M£3R¥1 0 7 
«5 m-^&MmS 10 2a, 102b -W^fc'WC 

3 ft £©&<:» or. m.m-c\z. SESfcflwewctt 
<. fia£6*,(cfcJS*&J£>&§ft-2>c4r&£. 12 
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7tt. IHl ©ft -if MUSK 4 (S1«:0^) £ftip-T-5 ■ 

^ipgm t m— (Dtttumtic&m. ux s <£ *> &cit 

RjShtl>4Ci^-C*5. 01©fl^MS[HlS§4 

fit* 6. wax** um^tmtrz*. *> temtrze 

10 4 ifi ajtg-c& £ (luiBHt6©^!S 1 ©iftHJ3t*^#M© 

>XZ l2 *sm2©il^{SH^S§2 a (I1«C@*) ©3f 
1±^>t--#>XZ 2 ±9 k+#*£&ffi4£t£J:5;tc 

(c . 1 ©ft-^MHESS 4 #SKJb#«: J: -5 O 
[0 04 5] Jlfls««Ctt. jB£tt®K*i?- 1 1 7 ©Wf4 

20 4 on*. m^&m®ffi4&mj&-?z>m&mwu±mc 

#>«ftt©. LnBa.Cu.O,., (Ln = Y*J«fciy t #± 
SCc*) ^©Y3&*>B i, S r ! Ca,.,Cu.O 

(n=l~5) ©B i3fc-$>. T l,Ba,Ca,.,Cu, 
0 2 „.« (n=l~4) . T l,Ba,Ca,.iCu.O,„j (n= 
1~5) . T 1 ! S r.Ca.-.Cu.O,,,, (n=2,3) 3?© 

t 1 &M{i®mm&&m#^<DWLit®iii$&m&m#zm 

gOW&i&g.Wmzm 0 < ft £ tc&ic , &&&& 4©i& 
30 PiiKiJr&iSfi-hPIKiJ:*), 01 ©ff#^SlHlSS4*i«j^ 
Oft<fr-5><bt3:l3:|5]8#fc:. 02 ©fg-^toSll^5 (01 

ttzK). -e©/cto©SS*-^* 5 ^St^c-5. 
[0 046] *fc. iB^S^SSRT- 1 1 7 ©£3*5. * 

©w*3ifcg©ft 1 / 1 ogg-c*n«s*^<!: uxts. 

Mxti, Igiltl^O. 5mm©La A 1 O,*^ 
H (itSf«^2 4) 4ffli.>. ft#e^«8§2 aitt^ 
40 h U ^^7-f>§2©5 0Q^SS?r^^.S4. l/10f 
F»3V&g«5. 2mmSei^c^©-C. C©S$JKT-T^ 

«. @ s tc^-r «t >) k . x 7*7 -f >M©ass©(t 
■^•eM^ss 702ai702b ©s^.fc, M&mmt& 

m^f-l 1 7 S3 5 mm. ifs2 3 wm, 1 cmi 
f -S 4 . «^SS^ifi-C©S!n^^ lO-'Qc m©^t 

«n«taiHG3MW*«fiSr n«« 2i50Qift5. m 

2©fi-^fcii^iES7 0 2 a. 7 0 2 b©f#14-f>fcf-# 

>x*55 0 Q4-rn«. m^mmzi (mm 1 1©* 

50 ^tC^-r-&ff-^7 1 2©m^©tt) L,B (IS7) «fc"5 
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tt^-X± < Ma-OS 2>m'b£ & 4 > \£-8-^*M3@gL~C 

ft. tisfrl 37#bT*-;t-7 2-7 1?, <I-fH5tS«S&7. 
0 2 a, 7 02 b©SSSr*S^ift^@7 0 4iC^3 
*n:i,»s. 0 8 -Ctiift^fi-^e^I8§ 7 0 2 a . 
7 0 2b <h*g«&«ffi7 0 4 <t©PigK&i&JgifftOfc0!l£^ 
ccDMtca > -r i'-^ifiS'iJKlJf A b -C3§l&Sti& 

[0 047 ] fcfc. JS»*TO««*iHe*(**fflt»fc 10 
©«#^£-C*>fc<,>. iS{5ig{*©tt£)«5K:, mivm^ 

mmm® a <DM&mttmm&m>*>ifi&mt l t&&-f z 

«. flSfci^&in^fbSr^T. L a*., Sr.MnO 
La,.,Sr 1 .,MnO ( , (Nd, Sm) ,„S r,,, 

Mno^ojcMR (mjzmsmvmm) tt&m&m^ 

Z>Zt1fiXZZ>. 20 
[0048] (mm<DBm3 ) H3B*»M<0-JH6© 

l&WfZ. m2©ft-^fiiil^8S2 0 2 a £2 0 

2 b iCg^t-SC-cr tCfiH>T. (s#S!iSlHl?84 (0 
l(Cia^) ©figScfflW^b-^XSr^-fb^it*^ 
©<t LT©#tt3frf 207*s, iE?'JS^5 ftfcn >t ; > 

n>-r>-9-2 2 7BagE**y h-T-S/cfeOfe© 30 
<-Cfcm^. y-f*-F^^7f2 17©SS«:tt < it 

-s§-# ? hfflo-c >^d» 5? 237 «fci>'. in i (omnmm 
ieis§<Djas«:fii#L''rffiin;*^{b-r-s.piaisin^^2 4 

7i*5g?'J^3nT. ^iS2 6 7(CJ:«3, ^W^-F 
7.4 v92 1 7*5)li^|fijK:^^r^Sn-S«fc5fc«fi£$ 

n-c^s. ttc. mmic^x . n>:r>u-2 2 7*4*1 
a^/dig ia3 40rH>-c. 40 

t»fct>*i. "5Jg:atn^2 4 7B. » 1 ©fl^SlslSS 
4 (lltCI^) *»^S?#Sai^£H— ©teajaM* 
tc«BU"C»ai-r-S <fc '?iCffil&$tiXi,>2> C t-hWIt L/ 

[0049] sr. #14^^20 7 zmtpm&immtL 
i ©fi-si &aieiss4 <DMm&m&mw>i'HtM : $:m%, ie 
4 7<Dtmimibx'i^^mx$>z. ^tc, oj^mtKm 

^2 4 7 3&sSGaSt*WC»fiS3nS«^tC», C©*1^ 50 
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«t>. mas 2 6 7 <d«ee*5. ~s]^mm^-2 A 7 t4ls# 

£S2 37£ii9, ^-f*- F*-f f ^2 1 7tCJtt£[S] 

ccEnjra$nTt»2)*s, c©*B^tc». sm.^smi-2A 

7£W>#i7£237 ©iS^ffitrtT&^&T.'h;* l>fc£> 
CC, ^-Y^- F*-f vT2 1 7~*©/WT*mflic#*£ 

•fyf2 170ff2 1 1. 2 1 20C*t-r-5^>b--^ 
>*«{I#£i£!IB&2 0 2 a. 2 0 2 b©?$14-f >b- 

2 7©#«gs*. ^>e-#>x*5+#M\<*&«iK 
a s J: 5 s cca^*»ma'.* #14*^ 2 0 7 © 
>b-#>*fc+#«:/h3&. fitttt»#*grc*s. 

[ 0 0 5 0 ] J* 1 ©«-^6fflBB4©jaatiJWc#o 

-FX-fs-^2 17(3:. *©^^ 7Xmi£#ffiat>-C/J^ 
<&£©-?. iSfiJntt^. *(,»«SBKtt»«HESr-J-S.- 
C©tfc«-Ctt. <I-Sf2 11.21 2CC^-T'5.^>f-^' 
>XZ, l ti^ej*^.SS2 0 2 a. 2 02bOM-f> 

LfcJ:^«:. mi©fl-^ffia[alSS4*iaMi:#K:J:o-C 
«MBUtc<fc-*fc*l£K:fc. gf2©(t^SlIgS5*>6 
©ffi^c^O^rffl^-SCitci*), ^a<l#MS 

[00 5 1] -XtC. ^tt^ : f-2 0 7 «^£ft@E8& b 

-TS. F^W 5»^2 1 7?rfi^ejiliSK2 0 2 

a. 2 0 2 b(CgiK-r-5>^S§©S3=&^K:Pi«5-r^C 
ifCfcO. m«\ tF^KS© (k/2) {§©S3 <C 

-F^^-^9 : -2 1 7©^>e-#>X*i-£©$£!|$14^ 
^2 0 7©^>f-^>X£a-2>©-C, Jbf2©<fc5aSj 

[0052] m<A%. m6ic9ikTJ:'>icui$zimm** 

2 2 3 7 £y-f*- F^-f f 9^2 17 <h Offll^iJ 
USStC^iJSiBIt- C £ tc «fc 9 . ±I2©*§£ £ BiBtc , 
iraEJSftJRWWGWBS LfciS^tc©* * - F * 
-fyf2 1 7 £<g-f>t-^>*t8&<b-r L 

r. #4*-F7,j ~j?-2 i7*m^mmm$82 02 

a. 2 0 2 btc&R-r&ttHKDft;**. Srt^S© ( 1 

/4+m/2) : && (mitmttmtjEsm) mci 

tciO. (SStl ) «:^$ti-5©<!:|s)«K. -f^b-iO 
^5^tec?,©-C. ^ftt^-?-2©-/>b-^>^*5. 

> b- ^> ^t^^ t W&TZWM&mmx* & . 
[0053] Jlttftl%tttt*?-2 0 7 ©«R££ Lt. ^ 
-f^-FX^^.^2 1 7 4 0r». 1 <DA^«i9SBS 
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cc. y&^b i 3ft. t i ?FM<Dmim-&um&mim<D 
mus. (7 7ar*tr» m&xbWjivrzxsft-fcffingi 

^2 4 7©W*4iUT«, Y^BiS^, T 1 5ft3?© 
iiCfcO. <$&^ft£©&Kk:<££SgJ-P^c<fci3. « 

i ©m-^asaais 4 awp < a * 4 bseusk:. sr 

[0054] fcfc. ±ISIftB^T«. aJ%Zimm*2 4 7 

tt^£ffl^&c£*^irs©«#5£-ek&i,>,, 
#©ft:b <3 sg i (ommummm 4 

±* t < ft -Sxt: 9 & t*»*ffli»-c c <t «m 9 £ T 

t&SnmtitZifrir. L a,., S r.Mn O,. La,.,Sr 
,„Mn0 4 , (Nd. Silw.Sr.nMnO.W 
MR (g*tt£Uf&iSft*) f*f4^*>8H>-SC£#r£ 

[0 0 55] (3life©J$i4) 04«, #$£$§©— H«S 

<!WB»icj:*aeaMt-WBa3i.i» h*tf£g}pt©. 

5H>T. Sft2©{f-st£i2ii&B3 02ai302b <L©& 

j&s.c-c' k:sh>t. *ig>fiHMQ3B>84 one 

0^) ©ggK#tW>e-#>*£g{t3-tf£#fg<!: 
UT©«M4f?l^3 0 7#s. F*-f ?^3 1 72» 

6fltfi&3*vtVS. «iJ©HJfeSg«f». ^aT-FX-f 
7f3 17(C, fi^JfCBSE** ?» h-r^>/cJt>©r3>7 r > 

r. fgib|5iiS3 6 7©tU^*5^^nrc^. IsMjIeI 
SS3 6 7©A*ff-^4br. 01©li-^S!iaialif§4©S 
g?r*-5frSSS-fe>1^3 5 7 3&SS«S3tl'Ct>4. s& 
1 ©ft^aiHlS§©SS*- * T SSS-b 3 5 7 © 
a*&Cttl?LTlIE»j@S83 8 7©Ufc&#*WBIS*l4. 
[0 056] *"J*. !tttt5giF3 0 7*5. m*5E»@Sg<t 

tiis-r > t- snt. ^1 ©«-^®g 

0B4*ttf¥Sl4'*. m©ft#*raBK4©Mifl»K 
©±^CCJ;D. i^x 7- A©&tg<gT£l!fi±-r 
flf-9*aaiiK*W0»it4*»6«:tt. 188613883 6 7© 
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IESbSSfe*/h3 < T&CtlC£. *3 . ^-f F* -/^f 
3 1 7%*7W& (S^>f-^'>Xtm) tC-TSCi * 
tCfcO. *HSR*-3 0 7*. (fi-f 
tttB*> 6 W - Y > bT y > x tc (g» 3 * i c i *i-t? * 4 . 
[0 0 5 7] 3 0 7 0». ^flJS^HSSi 

J6©J$S3) -C^fcfc©4|g««:f ntf. MRttWIl! 

[005 8] J-Xk©«fc "5 K. BtTfS©SI^Ji$«li HHitC. 
10 J* 1 ©d#**SlI!K 4 ftUg±&K.<i: xmm L ft < & 

[0 05 9] #$Qfc«rM:. 3 5 7©tt^tC 

<fcOlgii)[elSS3 67-C^-ft- FX-f ^^3 1 7©-f > 
£-#>X. IP%. #14^^3 1 7©-f>f-^>^=£ 

20 S§5CC^]OgA€,£:<i:*5Dl#g-C4)S. C©i^(Ct5C 

[0060] (#ys©jf5Si5 ) m 5 ». *^Hj©ffe©n 
jg©^«:<fc€»jee^ii^teffi^.-^ h^r^-rw^s^ 

TjrT. S5fCtet,>T N ^1 ©ff#{St^S§4 0 1 ati. 

m 2 om^&mtm 402 at mm&A - a ■ <ommx 
Ajj&mm.®4 0 3 icmmstixi,^. *mn<oim*i 

30 [006 1 ] mi<DfmB%mm4o 1 a©gsi«© 

'grtvfeg (A ql ) © ( l/4 + m/2) <&©SS (CC 

-c, mizm£tcteiEm.m -C&*). «B-B' ©JS^f 
Kti. ^nii^D^tt^wrs^ 1 ©d-^eM^B4 0 

1 bW$ntt>4. ■€•©«> ^-*©«g|5iC«3g{£^ 
W*^<SfiS3n.&m 1 ©«-^MS!l!S4 0 4*i«i^3 

nrt^„ jaaMEB-B' ©netta*. m^ss©^^© 

#^^4 0 6«, mi (Dmmum®ffi4 0 4 ©jastc 
«<??Lr^>f-^>xAi^b'rs*>©-c* , 3. ^"-r* 

40 - F*-f » ^^iHe*tm<rc««iS3hri»4. 

[006 2] ffe^. ^2 ©<t#eiM^J§4 0 2 a ©S3 
B. *©WrtiSS (A.,) © ( l/4+m/2) f&©S 
3 (CC-C. miZ&$tclt]Emk) t?A»3. ^©ffeffiC 

G&M&4 0 2 b*i^3n-rii-5). sfl 2 ©ft-SH3££l 
S84 0 2 b©fc ^-*©^aJtCB^{5^*4^6^3 
n-5^2©ft#*2:SlHlS§4 0 5**«»SiTC»,»*. Si^ 
i.C-C ©JgSrKrB. Mi^SS©-&^©aSg£JSSS<i:?: 
W&M1-4 OlX'fmm&ZtlX^Z. #tt^4 0 7 

so ». ^i©<s-^«ia@s§4 0 4©?as«:«c^L,r-r>f 
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[0063] mmemm%4 o '4^4 0 5 it. mz. 
it. »f«©«#©**»T#i*a»7vA,*«\ 

n*E>©A*'f>t*-^'>^«. «f£a&*I&4 0 1 b*s 
J: EM 0 2 b©^tt^tx©4Stt-f >fc*-#>*{ct3:lig 

[0 0 64] ^l©<l^SIsIS§'4 0 4©Sa^±^L/ 10 

tMLfci^&RfKtt, 91 ©ftf 4S&&SS4 0 1 
a. 40 1 b©1#t4-f ^-^VXtctb^t, ^ttSR^ 
4 o 6©^>f-y>xAi@&'r/h$^lE^p>^:*%ffl 

2 a. 4 0 2 b©1$t4-Y Wt^T. #14^ 

T-4 o 7©-f >tr— y>^3&*fiJbr.^SttjB*»6^:*tt 20 
^4 0 6, 40 7 (Dm&fttemmmmir&m-r 

[0065] »3fc«7 {ciE*&©#$HB©**6fc:*H»T 

«. 0 1 4>flHix»sR4 0 4 «>jBe«KflB<c» siEsr 
ttffWtro. £ffaftA-A' *>*=>mfclff i©«f£i!i 
j§lS840 1 a©Afr-Y Z.^ttZ, ( = 

Z.) -C*»). 02©lt-^e^JS4 0 2a©A*-C> 

1 <D<t4«ai!Ig4 0 4#tt^tt»K«£t/fc><-f>< 

ittO. Z< nt &Z, (=Z.) K«t,<fc*J:StC«fiR 
34vci,»-s. *©i$fflttttf¥J^S{c-Pt»-cOTCcift^-r 

s. 

[0066] (jE^ttfm) h 5 tcfc^-c. ft-staasiis 

S§4 0 4 WB0IKffi«ltm'£iUI[IC» D . JE^K^ 

3. *Jj:EA 91©ft-^e^SS4 0 1 ai40 1 b. 
tejrtf. 92©m#ejH«SS4 0 2 at 4 0 2b©*S& 

•&*, z„. z,. z.tu essst 
»*. /s„. <s,; jumtca. 40 

f-^Z„ Z a . Z,tt*S"C«L.< 0 
C». If «HIiB4 0 4 5^4 0 5 OA* -f > t 

*. (MfeiHi^8S4 0 lbte«J:a f 4 0 2b©ittt^-^>b• 
-3^'>^K:^^t^^L/r^,i•£.C<!:*i^f3;L't^ Sfc. «F 
tt*f-4 0 6. 407O-f>t-^l:, . 
Z,i , Z ,1 <t"3"-5>„ 

[0067] C©«jfm^©lS^«:« > Z.^Z.J:*) 
fc+«4c*S<. Z.,#Z,J:»Jt>Jfc«"CSS< 
$l»ffi-C*£©T. (.$m<DJ&mi ) T^/cJr^tc, so 
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*2-(CHl#eaS«BB4 0 2 aOA*V>f-^XZ 
,.,Bi»-f >tr-y>^t«*itt*J. AA*f 4 0 8ii 
H£A,£'«3*aB<. fif 4 0 9 <fc UTfil 1 ©ftf 
S84 0 1 ateA*Sft4. If4 0 9tt, M*B- 

b' -c©«Ftt3R^-4 0 ecjsifcjg&Kj:*. ©*>-r#>© 

ft#©J5Stlg£:£«W. fI#^BKHS§4 0 4^©A*X1 
#4 1 0 <t l/ce*r*. C©fiR(CS^B-B' .T* 
WiJBfeB, (I&6) r. z^z^c z,,*z.»tca 
Ift^tSItiCim^. Jfl2©<tf{3MiS§lS§4 
0 2 aOSM^WUtlJ, <3m<D7&& 1 ) iPUrCifc 

a. 

[0 06 8] Jit±©J: JESMMWtCtt. Jit 1 ©{I 
#*3JHHSfi4 0 43&»JE>j8HBlH*3&s»6n. #>fc. 
©<I#£itJS*4>&«>-C/J^ < fSC i^pJSBi ft*. 

[0 0 6 9 ] iJU'tZMff*) <if*!ig|IIS§4 

0 4©®{5^«*4^{£3|[^-rssS-C> jE^tctSfig 

COttJBTCM:. fifi!!iSIel8S4 0 4©eezg*t^*5 
C£*i-CS&<,». ffcfr. fi-fj!!!:JSIIlSS4 0 5 ©#«:«:. 

*sf#e>n-5>©-c. i^x^A-ctic^e©*©!-^ 
[0 0 7 0] c<DVtmicm>x it. wm&B- b • -c© 

01 ©*£!£*■?■ 4 o e©-f >tr-y>^z. 1 tt, z.k: 
jfc^Tffia&T/hSftffli&^Ti^©-?. mm&.A- 

A* #>6Ji/c«-Sf£3ie8g4 0 l a©A#-f 

»z,.,h:(*i). («2)(c*i>r. z.^^z.n! 

JC Z,£Z,K:. Z.,&Z,i£. H*&*.£CfctCj:«5 

z al H4rer**&ft#9B!rc&-&. A^e 

iM^S§ 40 3*>6A-A' ©»**^.fctB^© -f > f- 
^^Z«„« (^3) T\ Z.'&Z.CC. Z, OJ ?rZ, nl 

A^If4 0 8B. A^e^i^?S4 
0 3 *P6{I-st<£i£g^4 0 2a (D^tciitCBML «lf 
4 11). flf {S*if£8g4 0 1 a©^(C«. ft-^4 0 9 

[0 07 1 ] gfc. - C ' f©#tt* : F-4 0 7 

©-f>f-^>x». co^n Wtt-f>tr-y> 
x Z 2 tcib^r iS^ffi i * -5 «fc ^ (c^$ n 5 © 
■C. {If d-f 4 1 1 it. m^^4 0 7<DStMSK(C <fc 

f 4 1 2£LTffl2©ff-^ffi[!SS4 0 5K:A#;*ftT 

mfias^ns. ^x^Afticosiia^n/cai^d-f 

[0 0 7 2] <t-^G^.M2 4 01a. 401b. 402 
a. 4 0 2'bttfi£$(I##H!HI&4 0 4±|gJD<fc5K: 

"i*iPL>-rfflt^©*5«fiSJ:W*ij-c*D. -e©M§ef*© 
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iOt, gk^tfc«fc0^©&tn*ijfc9;*#<^b6& 
[0073] tLt©<fc 5&c. **4i»i-ca. ><-f 

4 0 5CC<I# 4 1 2 i L/-r{5JS$n^»l^©ff-^ea»^ 10 
OtflKHftB 1 ) ©«^<fc 0 @5<<:/Jv$ < "C* 

[0 074] {mM<DKM 6)16B, ##s?i§©ig£3P 
$j?£gg;© 5 % . si i ©wi^^^©*-®*^® 

O (l/4+m/2) (CCt, m«3S*fc« 

tf»«t) ©jg i commmmm 5 0 1 a t . m^te^ 

885 0 1 b £©Jg&j£B-B' CC*H>T. ff^ffi@2§ 20 
40 4 (0 5tC0^) ©iaKK:#(,w>e-#>x£^ 
<t3 <!: LT©. mi©^14^^5 0 6*i> it^J 

S^§tv/c3>7 r >-9"5 2 7 <t^l©y^^- F;W 5- 
3^5 1 7£#>61&!X£ftTl.>.&„ 3>f>t5 2 7Bl 

r m l <D*t<<*- 

F* ? ^ 5 1 7 ©^«(C». fl-Sf # f Kfl?©fB 1 © A 
>^ * 5 3 7*JflOU«*fc3*i. *<f*-K*-f 

17£-Y>^£537 (D^I3B07gMltt<Ctt. ff 1 
©m-^MBI!HlS§4 0 4 ©j&g«:tS#brS5i*i^'ft-r -5) 30 
^l©nJ^ffitn^5 4 7 i« liS5 6 7i;^7XtS 
ta5 5 7©a^JSiKll!S<k*s. »JKliSntfef), 

aigtfmm+s 4 7 ©aaattw+»^*«,»»^tctt. y 
-r^t-— k^-y 5>^5 i 7*ijB^^VTx$ns<t^tc 

[0075] ffe^j. H 5 lcm-fZ>m2 ©!»ttm-?4 0 7 
©ti§j&£ l/Ttt. «*.«. H2K:5%TJ:^aiH65»M» 
31-?- 1 17*ffll^t©, 3£t>«:> E3K:7jVrJ:5&SI 
2©#-Y:*- KX-f -;>?-<»:Jg2©-f >#*£2 3 7*5cfc 
Zfm2 0o]%Zi&$m?- 2 4 7©tt^J@S§«:ffll<^fc©, 40 
MKte. III4tC7nT«i:5&Sfr2©y-f K*-f f *3 

1 7 £i£?ijg^©lil2©>f >#?#3 374, Sfll©{§ 

#teSHSS4 0 4 (125) ©i&mss^t-S'-rsag 
•fe>+f3 5 7 *» 6© A*TMBtt0H 3 6 7(C«k») Sifc-T 

•5.^iL/ct©^<b'*5. fflt^n-s. -ene>©miii«) 

[0 07 6 ] Sfc. 0.6{CSH>-C, SB 1 © Dl^igta*^ 
5 4 7 £ . jBfisanatMR?- 117. . 
iint : f2 4 7fB < H^3tifttt^j:t>7&s, ^l©fa 50 
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#^ffil3]SS4 0 4 (MS ) *»ajlT*}WP»#<il3MZ> 
Jft*P»|stKR«0-r»flir4J:5K:«iSlEStirc»«c4 * 

[007 7 ] c©<fc5tt«toR£-r*c£«:£D, S£» 
tm#>6fc-SSI 1 ©m-^&SI3l&#fi£»trtS£K:*>at§ 
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